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interlard the excellent reports on the economic 
conditions of the various countries with descrip- 
tions of the typical domestic arrangements of the 
inhabitants. It is so very difficult for the un- 
travelled person to realise that, comparatively 
recently in Central Europe, Red Cross gifts of 
chocolate were used as paints because it was 
not realised they were edible! There is a higher 
percentage of the world’s inhabitants using wood 
as fuel for heating and cooking than is generally 
imagined, and the adaptation of the principles 
which have brought about such marked economy 
in recent years in the use of coal for domestic 
cooking ranges might open for us a large field 
for export. It must be remembered, however, 
that Continental foundry owners have a lengthy 
experience in the manufacture of wood-burning 
stoves, and some designs are most efficient. In 
one French village it required what seemed to 
us to be but a handful of twigs to provide a 
really satisfactory full-scale hot bath! Moreover, 
it should be stressed that in many places where 
the hinterland is most primitive, the cities are 
equal if not in advance of our own in sanitary 
accommodation, and in the hotels and clubs 
high-grade British-made material is not infre- 
quently encountered. It seems desirable that 
British foundry owners should visit foreign fairs, 
and whilst in the various countries examine the 
stalls in the market places and enter as many 
farm buildings as possible. By this means, a 
real first-hand knowledge of prices and local re- 
quirements can be gained. Foundrymen making 
castings to be built in machinery can do but 
little which directly affects exports. However, 
as buyers of important machinery can be assumed 
to be intelligent engineers, they are not unaware 
of the technical progress being made all over 
the world. Thus, by the output of high-grade 
research work, both of a practical and theoretical 
character, by the executives of the industry, 
foreign buyers are favourably impressed. There- 
fore, contact must be made with the publicity 
department to ensure that adequate reference is 
made in catalogues to the nature of the material 
built into the machines. At the moment some 
Continental salesmen are attempting to meet the 
competition of some of our best alloyed irons 
by the mere assertion that their cast iron is 
electrically melted. Electrically-melted irons are, 
generally speaking, excellent, but the under- 
lying truth is that the manufacturers in ques- 
tion are prohibited from using imported alloys. 
It is by stressing the intrinsic properties of the 
materials, whether they be manufactured electri- 
cally, by powdered fuel or in the cupola, that 
the most telling propaganda will be effected. 
Misdirected research in certain countries’ has 
already resulted in a progressive and distinct 
lowering of the standard of quality, and this 
factor should be exploited in the appropriate 
markets. Quality, when selling to the expert 
foreign buyer, as is the case with most types of 
machinery, can often overcome what seem 
initially to be insuperable difficulties mainly 
because of price considerations. It is here that 
the intelligent foundry manager can be of the 
greatest service to the export sales department. 
A good selling point in these days is ‘ British 
national economy places no bar on the utilisation 
of the world’s best and well-proved raw 
materials,”’ 
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Fonderia Milanese di 
-‘Acciaio Vanzetti 


CELEBRATION OF GOLDEN JUBILEE 


In the presence of H.R.H. the Duke of 
Bergamo, the well-known Vanzetti steel foundry 
in Milan celebrated the 50th anniversary of its 
establishment recently. Dr. Guido Vanzetti, the 
Managing director (President of the Inter- 
national Foundrymen’s Technical Committee), 
in opening the ceremony, which was also attended 
by high civil and military dignitaries, asked 
the Duke to distribute to every employee who 
had more than 265 years’ service, money premiums 
based on the period of service. The longest 
was 49 years. Commemorative medals were 
struck for the occasion and handed to every 
participant at the ceremony. 

In the course of his address Dr. Vanzetti ex- 
pressed the gratitude of everybody to the Duke 
of Bergamo for his presence at the ceremony. 

Recalling the very real difficulties which the 
pioneers of the steelfounding industry in Italy 
had to face, and the magnificent technical results 
which they achieved with what primitive means 
were then available, Dr. Vanzetti said: ‘‘ We 
have a feeling of admiration for those who 
showed the way. It is germane to refer to the 
conditions of the workman, because recently the 
improvements of technique and hygiene, the 
factory acts and the Safety First Association, 
have largely eliminated the major discomforts 
and dangers. I recollect having heard of one 
of our brick-layers—old Molina—who, in order to 
repair the lining of a Siemens furnace, as soon 
as it had cooled down to a temperature allowing 
him to go inside, after having dipped himself 
in a water tub, proceeded with the repairs up 
to the limit of his strength, then went out to 
have another dip in the water and resumed the 
work, and so on until the repairs were completed. 
This is obviously an extreme example. Nowa- 
days, nobody would dream of expecting from 
a workman such an insane proof of abnegation, 
and it is right, fair, logical and human that it 
should be so.” 

On October 31, 1888, Dr. Augusto Vanzetti 
left the technical management of the Terni Steel 
Works and founded with Dr. Giulio Sagramoso, 
at the gates of Milan, the firm Fonderia di 
Ferro e di Acciaio Vanzetti, Sagramoso & Com- 
pany, having capital of one million lire raised 
among some of the foremost industrialists of 
that time. In article 2 of the Articles of Asso- 
ciation it was said: ‘ the company’s scope will 
be the industrial and commercial exploitation of 
the iron and steel castings their heat-treatment 
and machining, as well as the founding of high- 
duty iron for special castings and the exclusive 
application in Italy of the Robert patent.’ Dr. 
Augusto Vanzetti appointed as works manager 
his nephew, Dr. Carlo Vanzetti, C.B.E., who 
was a graduate of the Milan Polytechnic Uni- 
versity, and had received his practical training 
in Germany. 

One of the main outlets of the new enterprise 
should have been steel castings for railway 
wagons, carriages and locomotives, which were 
entirely imported from France, Belgium and 
Germany, but insufficient appreciation on the 
part of the new company of the conservative 
attitude of the railway companies, made the 
work of the firm too difficult. The remainder of 
the market proved insufficient to absorb the 
necessary minimum of production capable of 
covering the charges. Efforts were made to 
start new lines such as alloy steel, tool steels, 
scythe steels, and the like, but in 1893, Dr. 
Augusto Vanzetti resigned, half the capital was 
Icst, and there was some talk of abandoning 
the experiment and winding up the company. 
However, by transforming the concern into a 
limited company under the title Tonderia 
Milanese di Acciaio with a capital of 509,000 
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lire and entrusting the management to Dr. Carlo 
Vanzetti—a control which lasted until his death 
in 1932—progress was consistently registered. 

The firm is among'the earliest in Milan which 
substituted the steam engine by electric energy. 
Its first contract with the Edison Company was 
signed as far back as 1900. To the Robert con- 
verters, Siemens-Martin furnaces were added 
in 1905, and in 1910 two electric furnaces were 
purchased from Stassano, the latter furnaces 
being among the very first in the world for the 
production of steel on an industrial scale. Dur- 
ing the war, the Vanzetti foundry introduced 
in Italy the manufacture of semi-steel shells, 
which the armies of other countries had already 
adopted with success. Aiming rather at the 
defence of the country than at its own advantage, 
the firm freely imparts its research results and 
also direct tuition to Italian industrialists 
cesirous of taking advantage thereof. 

The Vanzetti firm was the first in Italy to 
adopt the microscope for metallurgical researches, 
purchasing one of the first Le Chatelier appara- 
tuses. A few years after the war it developed 
the manufacture of alloy steel, of high strength 
pearlitic irons, improved methods of reclaiming 
and preparing foundry sands. In 1934 it in- 
stalled the first high-frequency induction furnace 
plant in Italy. 

On December 6, 1922, Benito Mussolini visited 
the works, and for the first time in his capacity 
as Chief of the Government, addressing himself 
to the workmen of Italy he announced the slogan 
of his fundamental social and politica] ideal :-— 
‘‘ For work, order, discipline, concord between 
all the productive forces of the Nation: Go 
ahead !”’ 





Catalogue Received 





Workshop Heating, Ventilation and Dust 
Removal. Written round the requirements 
of the Factories Act, a new publication issued 
by Davidson & Company, Limited, of Sirocco 
Engineering Works, Belfast, makes a_ worth- 
while contribution to solving the many problems 
involved. The first section deals with the 
problems arising from the provisions of the Act 
associated with the maintenance of a reasonably 
comfortable temperature in factories. For 
sedentary workers, a minimum of 60 deg. F. is 
called for. In the system put forward in this 
hook, both this question and that of ventilation 
is resolved by Sirocco air-conditioning apparatus. 
After quoting the clauses germane to ventila- 
tion, a number of explanations are given as to 
interpretation, and several solutions are then 
suggested and illustrated descriptions are given 
of typical industrial examples. Finally there 
comes a section on dust and fume _ removal, 
which applies in full measure to the foundry 
industry with its problems associated with 
grinding, shot blast, pattern making, enamel 
spraying, and melting non-ferrous metals. In 
this case an example pertaining to foundry 
»ractice, that of a crucible furnace, is given. 
Whilst the booklet naturally stresses the applica- 
bility of the firm’s own material as solutions to 
the new problems, the analysis which has been 
made of the meaning of the various clauses 
makes the pamphlet of more than ordinary 
interest. 


That is what one might call an anti-climax, 
and another story of the same calibre is of a 
woman telling her friend of the sudden death 
of a neighbour. 

“‘Isn’t it sad, the way she died so suddenly? 
They say it was heart failure! ”’ 

** Aye,’”’? sympathised her friend, ‘‘ a bad job 
for her husband, left with those three young 
children, as he is. 1 suppose he’ll have to send 
her gas mask back now! ”’ 


’ 


** MARKSMAN.’ 
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Random Shots 





The Kast Midlands Branch of the LIustitute 
of British Foundrymen is famous for having pro- 
duced from within its fold, three crowned heads 
or national Presidents, and for having a loca! 
President with the appropriate name of Mi 
Spriggs! The annual dinner of its members 
last week in Loughborough was a cheery affai: 
and some of the stories told during the speeches 
are worthy of being put on record for everyone 
to enjoy! Prof. Bulleid told of the kind-hearted 
lady who had given sixpence to a man who told 
her a pitiful tale. ‘‘ I was so sorry for him,”’ 
she said afterwards, ‘“‘ he had hardly a rag to 
his back. . He said he had put his shirt on a 
horse which had _ scratched itself and = was 
bleeding ! 

* * * 

Another one he told was of a man who coi- 
plained to the railway company that he always 
took home a flea after having travelled on one 
particular section of their line. A very courteous 
reply came back in which the company regretted 
the incidents, and which stated all the many 
ways in which they were disinfecting the car- 
riages each week. Would he overlook the occur- 
rence just once again? This was an altogether 
charming letter, thought the bitten one, who 
was ready to overlook the matter as suggested 
until his eye caught sight of a slip of paper 
in the envelope. It was an instruction to a 
junior clerk which had been included by mistake. 
It read as follows: ‘‘ Send this guy the bug 
letter.” 

* * * 

Mr. S. H. Russell told of a man who had 
heen away from work for a few days on account 
of illness. At the end of the week his daughter 
went to the works to collect the money due to 
him. 

‘And how is your father? ’’ she was asked. 
** Will he be back at work next week? ”’ 

‘‘T’m afraid not,’’ she answered, ‘‘ we think 
compensation has set in.’’ 

* * * 


This story reminds one of the two girls who 
were cliscussing a mutual friend, a refugee from 
the Continent. ‘‘ Oh, no,’’ said one, ‘‘ she won't 
have to go back. You see, she’s getting her 
civilisation papers soon.”’ 

% * * 

A graphic account of the trials of a man who 
gave up foundrywork for salesmanship was told 
by Mr. Makemson. After having made a com- 
plete failure of his new venture he stayed one 
day in the office writing a letter, which evi- 
dently was taking him a long time. At last 
his chief asked him what he was doing. Was 
he writing out orders? 

** Haven’t got any,” 
man. 

‘* Writing out your report, then ?’’ 

“No, I’m not! And if you want to know 
what I’m doing, I’m writing to Hitler to tell 
him that if he wants any more territory, he can 
have mine! ”’ 


replied the dismal voung 


* * * 

it was Saturday evening. Father was busy 
upstairs whilst his young son was in the living 
room checking over his mother’s football coupon. 
As the lad shouted out each result it began to 
look as if Mother had filled in a winner, and 
if she got them all right it would mean some- 
thing like £12,000 to her credit. 

“Right, right, right,’’ went on the lad, till 
suddenly he let forth a terrific yell. 

** Whoopee, Dad! She's got ’em all 
She’s won the pool! ”’ 

A cold parental voice came from the head of 
the stairs: 

““How many more times am T to tell you 
not to call your mother ‘ she’? ”’ 

(Continued in previous column.) 


right ! 
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Alloy Cast lron* 


By H. A. MacCOLL, B.Sc.t+ 


Recent years have seen the development of cast 
rons whose properties, mechanical and physical, 
show a remarkable improvement on those of the 
pre-war and early post-war period. Turner’s 
‘‘ Lectures on Iron Founding,’’ published in 1911, 
ontains the following statement :—‘‘ The tensile 
strength of cast iron usually varies from about 
{ to 16 tons per sq. in.: the average for common 
iron is about 7 tons, and for selected brands 
about 11 tons.” As late as 1925 Thompson’ 
ited the figures given in Table I. 

The latest B.S.1. specification, B.S.S. No. 786, 
iowever, gives the figures in Table II. These 
figures have been adopted as representative of :— 
(‘rade 1.—High-quality engineering iron, made 
hy ordinary processes, possibly including the use 
of steel and refined pig-irons. Grade 2.—The 
highest grade of engineering iron produced as 
ibove, but including alloy additions. Grade 3.— 
Irons made by special processes such as super- 
heating or inoculation. 

TABLE I.—Strength of Cast Iron. (Thompson.) 


Properties. Bad. | Aver: | Very 
age. | good. 
Tensile strength. Tons per sq. in. 5 10 15 
Crushing strength re 30 40 50 
Transverse strength. (wts., on | 
section 1 in. broad and 2 in. 
deep at 3-ft. centres 18 28 38 


Consideration of these figures illustrates the 
extraordinary progress of the last few years, 
particularly when the fact is borne in mind that 
the figures in the specification do not, of course, 
represent the maxima obtainable. 

Cast iron is, and always has been, a popular 
material with the engineer; but, whereas in the 
past such popularity was due to the low cost, 
easy casting properties, and machinability of 
cast iron, to-day it is a material which merits 
notice by virtue of its mechanical properties, 
whilst retaining its other attributes. 


PaBLE Il.—Tensile Requirements for High-Duty Cast Iron. 
B.S. Specification 786. 
(Tons per sq. in.) 


Grade 1. | Grade 2. | Grade 3. 





0.875 in. 15 18 22 
1.2 in. ; 14 17 20 
ee 56a a 13 16 19 
& oe rr 12.5 15 18 





In the past cast iron has been criticised, ad- 
nittedly with a certain measure of justifica- 
on, an unreliable material. Such criticism 
as been associated with the well-known fact that 
ast iron is affected, more than any other 
material, by differences of section. The chart? 
hown in Fig. 1 is an attempt to convey some 
idea of the tensile strength to be expected in 
lifferent section sizes from plain unalloyed irons. 
(he shaded zone illustrates the effects of varying 
cupola practice and the character of the charge, 
ower silicon irons following the top curve and 
‘iter irons the lower curve. It should be noted 
that the two classes of iron approximate to the 
ame strength in the light sections, but differ 
onsiderably as the thickness increases. 

From the engineer’s point of view, such a 
tate of affairs is highly undesirable, and test- 
ars are of little consolation, because even if 
me casts a series of test-bars of varying section, 
© rate of cooling of the test-bar may bear 
ttle relation to the cooling rate in the corre- 
ponding section of the casting, and it must be 
emembered that it is the rate of cooling which 
etermines the structure, and hence the 
echanical properties. In consequence, as the 


as 


bd Paper read before the West Riding of Yorkshire Branch of 
he Institute of British Foundrymen. 
t Lecturer in Metallurgy, Bradford Technical College. 


requirements of the engineer have become more 
stringent, he has turned his attention to other 
materials such as steel, and, more important 
from the founder’s standpoint, he has, in many 
cases, abandoned castings in favour of built-up 
and welded parts. There is little doubt that the 
sudden realisation that cast iron, hitherto un- 
challenged for general engineering construction, 
was in danger of being superseded for high-duty 
work, contributed in no small measure to the 
almost feverish research activity of the last few 
years. 

In order to appreciate the development of 
alloy cast irons, it is necessary to have some con- 
ception of the problems which confronted the 
ironfounder. Cast iron is a complex material 
containing a variety of individual constituents, 
each possessing its own specific properties; hence, 
if the changes induced by the addition of alloy- 
ing elements are to be understood, a knowledge 
of the primary constituents and their character- 
istics is essential, and the section of the Paper 
which follows is included in the hope that it will 
clarify the later portions for the non-metallur- 
gist. 

Constituents of Cast Iron 

Experience shows that the majority of cast 
irons contain four main constituents, namely, 
graphite, ferrite, pearlite and phosphide eutec- 
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4 
Section in Inches 
I'ic. 1.—Errecr oF Section Size oN TENSILE 

STRENGTH OF GREY IRON. (CLM ax 
MOLYBDENUM Corp.) 


tic, the last three constituting a metallic matrix, 
interspersed with flakes of the graphite. A fifth 
constituent is cementite, which only exists in 
the free state in white irons, or those portions 
of a grey iron casting which have been subject 
to rapid cooling, and those become ‘ chilled.”’ 
If the microstructure of a grey iron is 
examined, the graphite will be observed as a 
series of curved and elongated plates, varying 
appreciably in size and distribution throughout 
the sample. Relatively, irons of this type are 
invariably brittle, not so much because of the 
brittleness of the graphite itself, but because of 
the thorough manner in which the continuity of 
the ductile matrix is destroyed by the graphite 
particles. The size of the graphite flakes is a 
function of the rate of cooling, slow cooling tend- 
ing to give gross flake size, thus weakening thick 
sections. The distribution is also of the greatest 
importance, as it has been shown that small 
flakes, badly distributed, may result in an iron 
which is weaker than a corresponding iron in 
which the flakes are larger, but more evenly 
distributed. 


Pearlite 

The main constituent of the matrix is pear 
lite, which is the eutectoid of iron and _ iron- 
carbide, and consists of alternate plates of iron, 
known metallographically as ‘ ferrite,’’ and of 
iron-carbide, known as ‘‘ cementite.’’ Some 
irons show a_well-laminated pearlite, but in 
others the laminations may vary considerably 
in size. The pearlite in a cast iron is similar to 
the pearlite of a steel, with the exception that 
the ferrite component might more aptly be 
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termed silico-ferrite, since it contains silicon in 
solution, and the percentage of carbon in the 
pearlite, which is approximately 0.9 per cent. 
in plain carbon steels, is lowered by the presence 
of ‘the other elements which in cast iron are 
present in much larger quantities than in steels, 

The strength of a cast iron is due, almost en- 
tircly, to the pearlite, which may be taken as 
having a tensile strength of 50 to 70 tons per 
sq. in., with an elongation of 15 to 10 per cent., 
the variation being accounted for by the differ- 
ing degrees of fineness of the pearlite lamin. 
The weakening effect of the graphite flakes will 
now be apparent if the above figures are com- 
pared with those given‘earlier. In this connec 
tion Bardenheuer and Zeyen*® consider that the 
strength of a cast iron, whilst influenced to a 
certain extent by the nature of the matrix, is 
controlled predominantly by the size and distri- 
bution of the graphite flakes. 


Ferrite 


Ferrite only occurs in the free state in irons 
of a fairly high silicon content, due to the action 
of silicon in inhibiting carbide stability, whereby 
cementite is into its constituents, 
graphite and ferrite. It consists of ‘ alpha ”’ 
iron containing silicon in solution, and may be 
taken as having a tensile strength of about 20 
tons per sq. in., with an elongation of 40 per 
cent. These figures, as in the case of pearlite, 
will be modified considerably in the presence of 
graphite. 


transferred 


Phosphide Eutectic 

The remaining consticuent normal grey 
irons is the phosphide eutectic, which is composed 
of ferrite and iron phosphide. It is a hard, 
brittle, constituent negligible — tensile 
strength, and must be consideréd as a weakening 
influence in the matrix. With sufficient phos- 
phorus present, the eutectic is found as a net- 
work structure. and under these conditions high 
tensile strengths have been obtained, which is 
quite contrary the results obtained with 
-imilar structures in other alloys. No = con- 
vincing explanation has yet been advanced for 
this anomaly in the case of phosphoric irons, and 
whilst this effect has been observed by many 
investigators, it should be taken that, for the 
general run of irons in the foundry, other things 
heing equal, the lower the phosphorus, the higher 
will be the strength. 

The most useful feature of the eutectic is its 
low melting point, which varies from about 950 
to 985 deg. C. The phosphide eutectic contains 
10 per cent. by weight of phosphorus, and hence 
one-half per cent. of phosphorus in the iron 
means 5 per cent. eutectic in the iron, from 
which it will be realised that small changes in 
the phosphorus content will be reflected quite 
markedly in the fluidity. 
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Cementite 
Cementite is the carbide of iron, Fe,C. As 
already mentioned, it is not a normal constituent 
norma! rates of cooling. Its 
the fact that, under rapid 
preserved, giving 2a 


of grey irons under 
importance lies in 


rates of cooling, it is 


cementite-pearlite structure, instead of the 
normal graphite-pearlite matrix. Since it is 


intensely hard, the presence of cementite is 
always accompanied by machining difficulties. 
Having reviewed, in brief, the structural com- 
ponents of normal grey cast irons, it should be 
clear that the production of irons of superior 


quality, may be approached by:—(a) Improving 
the properties of the matrix and/or controlling 
the quantity, size and distribution of the 


graphite flakes, and (b) developing irons with 
new structural constituents possessing enhanced 
properties. 


The question then arises as to how these 
eminently desirable objects are to be attained. 
The answer lies in the introduction into the 


metal mixture of alloying elements, and, in con- 
nection with the production of fine graphite, 
the employment of superheating, or the process 
known as inoculation. 
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EFFECT OF SPECIAL ELEMENTS 


It was only natural, when considering the ques- 
tion of suitable alloy additions for cast iron, 
that attention should have been directed to the 
elements which have proved so successful in the 
production of alloy steels, and the period from 
about 1925 onwards has seen a veritable spate of 
Papers and articles recording the influences of 
nickel, chromium, molybdenum, vanadium and 
copper, whilst developments have also been made 
in connection with one of the normal constituents 
of iron, namely, silicon. 

It has already been suggested that the pro- 
duction of high-strength irons may result in the 
appearance of entirely fresh structural con- 
stituents, and, as this actually happens under 
certain conditions, it will be necessary to con- 
sider the nature and properties of these new- 
comers to the structural make-up of cast iron. 
They are austenite, martensite, troostite and 
sorbite, and will be recognised as the constituents 
found in heat-treated steels. 


Austenite 


Austenite is the name given to the solid solu- 
tion of iron and iron carbide, which is formed 
when steels and cast iron first solidify, and 
which, under normal conditions of cooling, be- 
comes saturated with one or the other of its 
constituents, resulting in deposition of ferrite or 
cementite, breaking down ultimately to pearlite 
around 700 deg. C. The change from austenite 
to pearlite should, in theory, be capable of 
suppression by quenching, but it is found that 
this does not hold in practice even with the most 
drastic quench, and although a certain amount 
of austenite is produced, it is always accom- 
panied by martensite. However, the addition of 
certain alloy elements, albeit in appreciable 
quantities, enables one to obtain austenite even 
“as cast."’ The reason for this is that the alloy 
elements either depress the temperature of the 
austenite-pearlite change to below ordinary tem- 
peratures, or lower the rate of cooling necessary 
to suppress the change. On _ examination 
austenite is found to be a relatively soft, ductile 
material, and is non-magnetic, which makes 
austenitic cast irons of importance in the elec- 
trical industry. Under the microscope it is a 
white featureless constituent, typical of a 
solution of the “ alpha ”’ variety. 


solid 


Martensite 


Martensite is the constituent which is pro- 
duced when the austenite of a normal steel is 
quenched. Opinions regarding the nature of 
martensite are many and varied, but the general 
consensus of opinion is in favour of regarding 


it as a solid solution of iron carbide and 
“alpha? iron, as compared with austenite 
which is a solid solution of iron carbide in 


“gamma ”’ iron. Its notable characteristic is 
its intense hardness. Under the microscope it 
often shows 4 well-developed needle-like or acicu- 
lar structure. It is obtained ‘as cast’? with 
alloy additions slightly less than those required 
to produce austenite. 


Troostite 
This may be regarded as a transition stage 
between the finest form of pearlite and marten- 
site. It is produced by mild quenching or by 
alloy addition, and is seen under the microscope 
as a black featureless constituent. It is gener- 
ally accepted as a colloidal solution of iron car- 
bide in iron, 
Sorbite 


Sorbite, sorbitic or granular pearlite possesses 
the best all-round mechanical properties, com- 
bining the greatest toughness for a given tensile 
strength. It represents a transition stage be- 
tween troostite and pearlite, where the colloidal 
carbide of the troostite has commenced to 
coalesce, but the resulting granules still remain 
just unresolvable under the microscope. This 
is true sorbite; the term sorbitic pearlite is 
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appliel when the particles are just resolvable, 
but both terms are used rather loosely. 

Having considered the nature of these new 
constituents, to which frequent reference will 
be made from now on, the general effects of the 
common alloy elements are found to be as follow. 


Nickel 


Nickel has received more attention than any 
of the other special elements. The first system- 


atic research was carried out by the famous 
'rench metallurgist, Leon Guillet,‘ in 1907. 
Guillet demonstrated the now well-recognised 


graphitising action of nickel, and its ability to 
induce the austenitic condition when present in 
large quantities in a cast iron. However, the 
potentialities of his work, and those of other 


pre-war investigators, appear to have been 
ignored, and it was not until the middle 


twenties that renewed interest in nickel became 
apparent. Early English workers include 
Donaldson,® and Andrews and Hyman,‘* whose 
work was concerned mainly with problems of 
heat resistance; the chief English investigations 


have been those of Hanson and Everest who 
have published many Papers,’ * * '° * * ™* 4, 
German work has, in the main, been due to 


Piwowarsky and his co-workers,’® ** '’, whilst a 


tremendous amount of work has been carried out 
in the U.S.A. by Merica, Wickenden, Vanick 
end. other." * **, 

Broadly speaking, the effects of nickel on the 
structure of cast iron may be summarised as 
follow :—The first small additions tend to harden 
the matrix, and as the quantity increases graphi- 
tising action becomes apparent, whilst the pear- 
lite changes progressively through the sorbitic 
and martensitic stages to austenite; coincident 
with these changes a general refinement of grain 
size occurs. 

Since the properties of the martensitic and 
austenitic high-nickel cast irons are only of 
service in special cases, the bulk of the develop- 
ment work in nickel cast iron has been devoted 
to the production of irons containing up to 3 per 
cent. ‘of the added element. The structural 
changes induced by such additions have just been 
mentioned; translated into practice they confer 
the following advantages:—(a) Equalisation of 
properties in sections of differing thickness, due 
to the graphitising action of the nickel in pre- 
venting chill in the thinner sections; (b) 
superior strength and wear resistance, due to the 
grain refinement and hardening of the matrix. 


(To be continued.) 
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Professor Henry Louis 


We regret to record that Emeritus Professo 
Henry Louis, who was a mining engineer and meta! 
lurgist of international repute, died at his home i 
Newcastle-upon-Tyne on Wednesday, February 2: 
at the age of 83. .He was born in London, beii 
the son of a lace merchant, and was educated 
the City of London School and also in Bavari 
He distinguished himself at the Royal School 
Mines, where he secured premier place in mini: 
and metallurgy. He became assistant to Dr. 
Percy in private research, and later was appoint: 
by Sir C. W. Siemens as metallurgical chemist to 
the Steel Company of Canada. He gained exper: 
ence in the Eastern States of America, and, « 
returning to England, carried out experiments fo 
Sir C. W. Siemens on open-hearth steelmaking 
Later he became interested in gold mining, and i: 
1885 went to the Transvaal and later to the gold 
mines in California. The firm of Becher, Louis & 
Company was founded by him and Mr. H. A. Beche: 
in Singapore in 1890. For some years he was 
engineer, manager, and consultant for various mines 
in the Malay Peninsula, Siam, and Borneo, and 
managed an iron ore mine in Spain, where h¢ 
remained until 1895. In 1896 he was appointed 
Professor of Mining and William Cochrane Lecture: 
at Armstrong College, Newcastle, where he remained 
for 27 years, afterwards resigning to take up 
scientific research. In 1927 he was elected presi 
dent of the Institution of Mining Engineers. He 
was president of the Iron and Steel Institute from 
1929 to 1931, in 1932 being awarded the Bessemei 
Medal. He was a past-president of the Society of 
Chemical Industry, and for many years was secre 
tary of the North of England Institute of Mining 
and Mechanical Engineers, being sent as a delegate 
of the Institute to the Centenary of the Geological 
Survey, and to the International Congress of 
Mining, Metallurgy and Applied Geology in Paris 
in 1935. 

Prof. Louis was a past-vice-president of the Insti 
tution of Mining and Metallurgy; a Fellow of the 
[Imperial College of Science and Technology: 
Emeritus Professor of Mining, and President of 
the Royal School of Mines (Old Students’) Associa 
tion. He was the author of numerous publications, 
including ‘‘ Electricity in Mining ”’; ‘‘ Shaft Sinking 
in Practical Coal-Mining ’’; ‘‘ Mineral Valuation ”’ ; 
““The Preparation of Coal for the Market’); 
‘“ Mineral Deposits ’’; ‘‘ Report on British Tests of 
Colliery Ropes.’’ International Congress, Diissel 
dorf, 1910; section on ‘‘ Coal and Lignite’’ in the 
Resources of the British Empire Series. He also 
made numerous contributions to scientific and 
technical societies. 








Bessemer Gold Medal 


AWARD TO MR. JAMES HENDERSON 


The Council of the Iron and Steel Institute have 
decided to make the award of the Bessemer 
Gold Medal, the highest honour which the Institute 
can give, to Mr. James Henderson. For 45 years 
Mr. Henderson was associated with tke technical 
development of the Frodingham Iron & Steel Com- 
pany, Limited, in North Lincolnshire, and held all 
positions from chief metallurgist to managing direc- 
tor. During that period the Works became one of 
the most important in the country and were asso 
ciated with such important developments as_ the 
introduction of the Talbot direct metal process, the 
of blast-furnace gas in blowing and power 
engines, and the installation of modern plate mills. 

Mr. Henderson is now deputy chairman of the 
renamed Appleby-Frodingham Steel Company, 
Limited, and a director of the United Steel Com- 
panies, Limited; he is past-president of the British 
Ivon and Steel Federation and of the Lincolnshire 
Iron and Steel Institute; a former chairman of the 
Lincolnshire Ironmasters’ Association and of the 
Iron and Steel Industrial Research Council; a mem- 
ber of council and honorary treasurer of the Iron 
and Steel Institute. He is one of the only two 
Englishmen whose services to the industry have been 
recognised by nomination to honorary membership 
of the Verein deutscher Eisenhiittenleute. 
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CANADIAN EXPORTS of aluminium in 1938 totalled 
132,267,300 lbs., valued at $24,732,887. This all- 
time record compares with 101,099.900 Ibs., valued 
at $18,623,475 in 1937. 
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Investigation of Some Relationships 


Between Variables of the Cupola 
By M. M. BARIGOZZI, D.Sc.Tech. 


(Continued from page 186.) 


Conclusions 


In the plane X” V (Fig. 1), it is possible to 
onsider the straight lines 7, each representing 

combustion index and obtained from the 
straight lines of the theoretical blast by means 
of a very simple graphical construction, In 
addition, there are curves such as ‘'1”’ and 

2, and if the experiments were to be ex- 
tended, it is certain that others would be recog- 
nised as their theoretical possibility is infinite. 
Each curve has an invariant of I, of the factors 
affecting combustion, excluding the blast. 

If the diagram could be based on numerous 
exact and complete data, it could be used for 
solving all the problems of the cupola, such as 
the following :— 

(a) For a_ selected cupola with a_ given 
diameter and selected hourly output and prede- 
termined type of run, and consequently with a 
known value of K per cent., by attributing be- 


P 
forehand values to C (hence to S), @ p and h, 


I, will be caleulated, and the curve correspond- 
ing to it will be obtained. As C and K are 
given, C” and finally X” are caleulated, the value 
of the blast being thus obtained. 

Or else the blast V is predetermined and the 
point X” V situated between two known curves 
is found. The invariant I, corresponding to 
this position is evaluated by interpolation, and 
all the factors for obtaining it as resultant are 
thus found. 

(b) The run of a cupola in operation may be 
examined and information regarding the means 
for correcting it, if necessary, may be gathered 
by locating its point. The region of the diagram 
in which it is situated provides every informa- 
tion regarding the procedure to be adopted. 
Some examples are given below. 

The construction of the diagram as in Fig. 2 
is based on the following considerations :— 

(a) Total combustion to CO is produced with 
a real blast exceeding the theoretical blast very 
lightly. This excess may he regarded as zero, 
which amounts to saying that the same straight 
line V 1.08 X” represents both the theoretical 
blast i = O and the real blast 7, 0. 

(b) Increasing combustion indices require in- 
creasing excesses of blast. A real combustion 
completely to CO, would be attained only with 
an infinite excess of air over the theoretical 
quantity. In other words, this could only be 
verified for a very low comsumption X” with an 
extremely large volume of blast: X” tends to 
0 and the straight line i, coincides with the V 
iXIS. 

(c) Between the characteristic straight lines 
f the real blasts, i, 0.7 has an equation V 

10 X”. When, as is stated by Osann, it is 
aid that the best possible run having the index 
1.7 may be found for K = 8, the blast 10 X” is 
dmitted, although that writer appears to be in 
avour of very low excesses (5 per cent.), Re- 
ent American publications are in favour of V 

8 X”*), but V = 10X” follows from many 
ublications.* Furthermore, this figure corre- 
ponds to Italian practice taking into considera- 
on the quality of the available coke. It is 
ceptable at least for Italian cupolas. 

If corresponding to each theoretical blast 
traight line i, there is a real blast straight line 

the straight lines i; and iy are portions of 
vo groups which may be considered to be in 
rojective correspondence with each other, this 
rrespondence being determined by three pairs 


corresponding straight lines, iy = 0 coinciding 
ith 7, = 0, i; 0.7 and V 10 x”; t¢ 1 and 


V axis. 


The construction for passing from any straight 
line iy to its corresponding line iy is taken from 
projective geometry and is very simple. 

It is merely necessary to cut the two groups 
hy two auxiliary straight lines, noting on one 
the intersections A, B, C (Fig. 2) with the group 
% and the intersections A’, B’, C’ with the group 
iy. If the points of intersection AC’, A’C, BC’, 
BC and AB’ A’B are joined, three points aligned 
on the axis of projectivity are obtained. This 
being known, if it is desired to determine the 
straight line iy = 0.8, corresponding to the 
straight line i, = 0.8, having the point D as 
trace on the first auxiliary straight line, this is 
easily arrived at by joining D to C’ and then 
joining C to the intersection of DC’ and the axis 
of projectivity. The point D’ will be found on 
the second auxiliary line. When _ projected 
through the origin, this point gives the desired 
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1.3, the theoretical possibility of such a run 
would be recognised, because it would fall in 
the region on the right of the straight line 
ig 0, i.e., in the region of possible combus- 
tions, while with a still lower blast, there would 
be no combustion at all. The possibility of this 
run 0.400-1.3 being met with in practice is for- 
tunately very slight, since it represents such an 
uneconomical operation that it is impossible to 
believe that there is a foundryman worthy of 
the name who would tolerate it. 

Conversely, a run with a heavy blast and very 
low consumption is theoretically possible, but 
cannot be realised in practice, at least not at 
present. 

The region comprising the characteristic points 
is bounded by i, 0 and ic ~ 9, but, for prac- 
tical purposes, it may be said that it lies be- 
tween i, = 0.4 and i, = 0.8. In this region, 
it will be seen that the characteristic points of 
the runs are arranged in such a manner that 
they can be connected together by almost 
parallel curves of regular shape. 

What may be the invariant of these curves? 
It is only possible to advance hypotheses, but 
the one which appears deserving of the most 
credit is the assumption that each of them is 
the locus of characteristic points having the 
same value which is the resultant of all the 





straight line i, = 0.8. In the same way, it is other factors governing combustion. 
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possible to obtain EK and FW’ and the straight line 
ty = 0.9, etc. 

It will be noted that i, = 0.8 and i, = 0.9 
are inclined considerably to the axis of the blast, 
which means that the index 0.8 already pertains 
to the less frequent types of run, because it 
always assumes very low consumptions X”. 

Turning to the graph shown in Fig. 3, it will 
be seen that the curve ‘ 2,’ which is the locus 
of the best runs found, is situated remote from 
the straight line 7, = 0.8, and even the curve 
“3,” as soon as the latter has cut it, departs 
from it towards the left. 


The Curves and Their Significance 


The loci of the characteristic points of runs 
with a given index are the straight lines iy. 
The points situated on each of the curves found 
thus correspond to different indices. 

Theoretically, the X”V plane may be dotted 
with an infinite number of points, each corre- 
sponding to a value of X”V. By fixing an arbi- 
trary consumption X”, it is possible to select 
arbitrarily a blast V corresponding to it. For 
instance, if it was desired to obtain the high 
consumption X” = 0.400 with the low blast of 
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CONSTRUCTION OF THE STRAIGHT LINES Or tHE REAL BLAsts. 


Among these factors, the principal ones to be 
recognised are: the thickness of the bed S and 


> 
the ratio of the charge of metal to that of 


coke. The secondary factors are:—the pressure 
p and the height of coke h above the tuyeres. 


The Bed S$ 

A point which is deserving of elucidation is 
that concerning the true function of the coke of 
the charge C which forms a bed of thickness S. 
In many Papers, diagrams have been given 
showing the variation of the internal tempera- 
ture of the cupola and apparently indicating a 
sudden rise of the temperature immediately the 
blast leaves the tuyeres. The zone of complete 
combustion, however, as evinced by the erosion 
of the walls of the furnace, is the zone situated 
directly below the melting zone. It is further 
known that this zone of complete combustion 
only forms at a certain distance from the point 
of entry of the blast and that this distance, 
according to Le Chatelier, is about 10 times the 
size of the pieces of coke, the distance thus rang- 
ing from a minimum of 600 mm. to a maximum 
of 1,000 mm. 


D 
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If the zone of complete combustion and maxi- 
mum temperature forms above, this means that 
what is really burning at each instant is the 
charge coke C of thickness S immediately below 
the charge P of metal. 

The authors of the diagram showing the maxi- 
mum temperature almost at the tuyeres must 
conceive the combustion as a phenomenon which 
is distributed throughout the entire column 
h + S. In consequence of this combustion, a 
cavity is formed and charges always equal to 
S are supplied periodically for replacing the 
cavity. On the contrary, the author believes 
the real combustion resides in the bed S and that 
only an accessory combustion can take place in 
the rest of the supporting column. 

The following example will serve to make these 
ideas clear: If the charge of metal is one-tenth 
of the hourly output of the furnace (in ac- 
cordance with a very old rule which has now 
been re-established), it is found that the melting 
period of a charge is 6 minutes, and that during 
one hour ten charges of metal are melted and 
ten charges of coke are burnt. In five hours 
of melting, if the charge of coke is 50 kilograms, 
2,500 kilograms of the coke will have been burnt 
by the blast. 

What is the importance of the accessory com- 
bustion, that is to say, that of the coke of the 
bed? Assuming an initial bed of 600 kilograms, 
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0.8 and 0.4, passing through 0.7 for the thickness 
S = 160 mm. which is the most rational. 


Influence of Metal Charge in Relation to 
Coke Charge 

It is necessary to reject the opinion commonly 
held that the value K (per cent. of coke on the 
metal) is a consequence of and not an operative 
influence on the nature of the combustion. It 
is true, at least up to a certain point, that the 
combustion in itself is something different from 
the value of K expressed as a percentage, be- 
cause if the charge is decreased (for constant 
quantity of coke and blast), the combustion may 
still be very good, although K will be rather 
high. Actually, however, the charge P reacts 
on the combustion because it is a chilling agent. 

The general laws of thermochemistry furnish 
information regarding the equilibria established 
between the CO, and CO in accordance with the 
initial temperature. The charge of coke, how- 
ever, on approaching the zone of complete com- 
bustion is kept more or less cool by the charge P 
of metal above it. If this cooling is considerable, 
there is a tendency for CO, to be formed. and 
stabilised without reduction. If, on the contrary, 
the charge P is thin relatively to that of the coke 
so that the latter is at a higher temperature 
when it enters this zone, the CO predominates. 

By studying the separate effect of this factor 
as if it operated alone, we find that, the normal 
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of which only 100 kilograms is left at the end 
of the operation, the total consumption of the 
coke pertaining to the bed will have been 500 
kilograms, i.e., 500 kilograms per hour, in other 
words, with the consumption of 50 kilograms of 
charge, 100:10 10 kilograms of the bed are 
burnt, that is 20 per cent. in addition. This is 
an extreme figure. The inquiry based on 95 
cupolas, although not possessing absolute accu- 
racy as regards this particular increase, shows 
accessory consumptions of 10 and 15 per cent. 
at the most. As a first approximation, this 
accessory consumption has been ignored in the 
absence of exact data, but there is no altera- 
tion in the general nature of the phenomenon 
as described above. 

The thicker the layer S, the greater the 
amount of reduction CO, + C = 2CO, the greater 
the increase in consumption X” and the lower 
the combustion index. By examining the effects 
of each variable in turn, it is possible in the 
first place to establish the fact that if only 
the bed S were concerned, its variation from 
100 mm. to 300 mm. would be accompanied by 
Variations in the combustion index of between 
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charge P being 900 kilograms and that of the 


coke about 70 kilograms, the normal ratio is 13. 
» 


In the inquiry, ratios much lower than 13 
were found, for instance, ratios of 10, 8, or 
even 6. The proposed relationship is provisional 


and its value is merely that of a guide. Many 
determinations and accurate particulars are still 
lacking to enable one to be indicated which would 
be closer to reality. 

An attempt has been made, however, to ascer- 
tain the variations of these factors with a view 
to outlining .the diagram in its preliminary 
aspect. The factors p and h are only of a secon- 
dary nature. 

As their behaviour is not known, they may be 
employed for fixing coefficients of correction for 
the values determined by means of the first two 

> 
factors S and 4 I, and Ip have therefore been 
2 
calculated (Table IT) and the square root of their 
product determined, that is to say, their geo- 
metric mean. The latter has been corrected by 
multiplving it by a coefficient obtained from the 
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estimation of p and / and the invariants of each 
curve have thus been established quite pro- 
visionally. 

By way of anticipation, a test has been made 
of the complete diagram in the form which it 
may have after we have carried out the exact 
determinations contemplated. In this diagram, 
the principal straight lines of the combustion 
indices from iy 0.4 to iy 0.9 have been 
plotted, together with the curves ‘‘1,’’ “2” 
and “‘ 3.’’ An attempt has also been made to use 
the diagram for two practical examples. 

EXAMPLES 
(a) Cupola Design 

The problem is to construct a cupola having 
an hourly output of 5 tons, of economic opera- 
tion and with a value of K not exceeding 8 per 
cent. The coke consumption in unit time is 


5,000 x 8 
therefore C” = ; 


360,000 
Observing the rule C 
hr.) 


= 0.111 kg. per sec. 


10 P (ten charges per 


P = 560 kg. and C = 500. 40 ke. 


If the normal bed is to be S = 160 mm., then since 


— ee , 1,000 C S 
C= — , 450, we find A em 2.222 
1,000 S.450 Cc 
and in the case under consideration : 
40 
2.222 —- = 0.25 x 2.222 = 0.555 sq. metres, 
160 


corresponding to a diameter of 840 mm. 
The same conclusion would be arrived at by 
deducing A from a consideration of the norma! 


P 
charge i of 900 ke. 


0.111 
There is thus X” —— = ().200 kg./sec./sq. m. 
0.555 
P 
The curve fixed by S 160 and G 12 has 
an invariant of approximately 0.72. [t is situ 


ated between the curve ‘‘2”’ and the straight 
line iy = 0.7. At the centre, X” = 0.200 and th: 
blast V = 2.20 cub. m./sec./sq. m., and there- 
fore the blast is W = 2.20 x 0.555 = 1.22 cub. m 
per sec, 
(b) Control of an Actual Run 
A cupola gives 5,000 kg. with 12 per cent. 
coke consumption. A 
P is 500 ke. 


0.555 sq. m. The charg: 


60,000 

— 0.166 kg. /sec. 
360,000 

0.166 


—— = 0.299 kg./sec./sq. m. 
0.555 
The blast W is 1.66 cub. m./sec., that is to say, 
1.66 
\ 3 cub. m. 


0.55% 
expensive, 


sq. m./sec. The run is too 


The point falls between the straight line /, 
= 0.7 and the curve ‘2.” 

It is desired to retain the output G and _ pos- 
sibly not to alter the blast. The only possibility 
left is to reduce the bed S, hence the charge 
of coke C and consequently the value of K per 
cent. It will be observed, however, that by re- 
ducing K to 9, that is to say, the charge C to 
45 kg. instead of 60 and the bed from 240 mm. 
to 180 mm., there is a danger with this blast 
of going beyond the curve ‘‘3”’ and the risk ot 
oxidation will be increased. It is therefore neces- 
sary to reduce the blast at the same time as 
the coke charge. If it be desired to keep on th: 
curve ‘‘2,’? one has:— 

5,000 « 9 
= 0.125 kg. /sec. 


360,000 
., 0.125 
7 = ——— = 0.220 kg./sec./sq. m. 
0.555 
V = 2.50 cub. m./sq. m./sec., i.e., W = 2.50 « 0.555 
1.39. cub. m./sq. m./sec. 
In order to keep near the curve ‘ 2,’’ the in- 


variant I should be 0.75. 


(Concluded on page 204.) 
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Davy & United Roll Foundry, Limited 


REORGANISATION AND 


It was in the first decade of the present 
entury that Mr. H. B. Toy, a Staffordshire 
roll-founder, opened a roll foundry near Middles- 
brough for the manufacture of cast-iron chilled 
and grain rolls. He was joined in the early 
days of the enterprise by a local steelworks 
manager, Mr. J. Law-Smith. The site secured, 
approximately seven acres, was bounded on the 
eastern side by the main road from Stockton to 
Haverton Hill, and on the western side by a 
branch of the London and North-Eastern Rail- 


way, giving convenient rail access to the works. 


EXTENSION OF WORKS 


were located in the north end of the same bay. 
The western bay was devoted to core stoves, light 
iron casting, fettling, etc., and at a later date 
a small Héroult furnace was installed for the 
production of steel castings. The eastern bay 
contained three air furnaces for melting iron and 
storage space for moulding sand, bricks, etc. 
At the south end of the site were the admini- 
strative offices and other buildings, which covered 
some 1,650 sq. ft. 

For a quarter of a century the company 
enjoyed considerable prosperity. In the early 











Fic. 1.—Works Entrance, GENERAL 
On this ground, and using some existing build- 
nucleus, the British Chilled Roll & 
Kngineering Company, as the firm was styled, 
ompleted its foundry building, stores and 
iffices. The main foundry buildings, covering 
69,000 sq. ft., consisted of three parallel bays, 


ings aS a 


each about 400 ft. long and 50 ft. wide, with 
the length disposed approximately north and 
outh. The heavy moulding and casting of rolls 


was done at the south end of the centre bay, 


ind the roll-turning lathes and other machines 





—— 





1G. 2.—GeneRAL View or No. 1 Bay, sHowinc LarGe Sanp-BLast 


CHAMBER, 





OFFICE ON 








LEFT, TIME OFFICE ON RIGHT. 

part of 1936, the whole concern was purchased by 
the Davy & United Engineering Company, 
Limited, Sheffield, formerly Davy Bros., Limited. 
This company had recently become associated 
with the United Engineering & Foundry Com- 
pany, Pittsburgh, Pa., U.S.A., and it was felt 
that if it was to maintain its leading place in this 
country as manufacturer of rolling-mill plant 
and accessories it was essential that it should 
also be in a position to supply rolls in every 
way equal to those being produced in the United 
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States, and capable of meeting the rigid de- 
mands of the modern high-speed mills. The roll 
foundry was therefore formed as a subsidiary 
company to the Sheffield firm under the style 
of Davy & United Roll Foundry, Limited. 


Modernisation and Extension 
A bold policy of extension and modernisation 


was decided upon. The new melting shop has 
been erected on the eastern side of the new 
foundry buildings, to house the steel-melting 


unit, and this has an area of 11,000 sq. ft. The 
old foundry buildings have been extended north- 
wards by 120 ft., and have been further 
augmented by an additional bay on the north- 
west end. The increased area for moulding, etc., 
thus given is 26,000 sq. ft. The new machine 
shop is on the western border of the site close to 
the branch line and has an area of 11,000 sq. ft. 
The total addition, therefore, to the working 
floor area is 48,000 sq. ft., so that, in effect, the 
size of the works has been nearly doubled. The 
new administrative offices have an area of 3,700 
sq. ft., while the added pattern store accommoda- 
tion has an area of 7,020 sq. ft. 


Steel-Melting Shop 


The _ steel-melting shop, 150 ft. long, 
is 56 ft. wide between the crane rails, 
28 ft. from these to the floor. A 25-ton 


overhead crane, supplied by Babcock & Wilcox, 
Limited, is equipped with an auxiliary hoist of 
5 tons capacity. The major part of the melting 
shop is glazed, a part of the roof immediately 
above the melting furnace being jprovided with 
two Robertson ventilators for discharging fumes. 
A narrow-gauge track entering the north end 
of the melting shop terminates in a 5-ton weigh- 
bridge. The ladle pit, which is 16 ft. deep, 
extends to below tide level in the nearby River 
Tees, and had, therefore, to be constructed in 
water-proof concrete and lined so as to prevent 
any possibility of the concrete being cracked 
through an accidental break-out of hot metal. 
The transformer made of reinforced 
concrete designed to form a part of the melting 
shop structure, and has a_ forced-ventilation 
system using filtered air. 

The three main foundry bays were extended 
120 ft. northwards bringing the works right up 
to their northern boundary and, as additional 
space for moulding light castings was considered 
necessary, a new bay was added to the west 
of the extension. This bay has a 5-ton crane 
track and all the bays have north-light roofs. 

The new machine shop is 150 ft. long and 
68 ft. wide. The crane gantry is designed to 
carry two 40-ton cranes, but at the outset only 
one was installed, this being supplied by Joseph 
Adamson & Sons, of Cheshire. 


house is 


5 bs oN St oe 





Fic. 3.—No. 14 Bay ror Macuine Movuuping anp Rereririon STEEL 


CASTINGS, 
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A large new steel two-storey pattern store 
was constructed at the south end of the works, 
adjacent to the administrative offices. A sub- 
sidiary single-storey pattern store for those 
patterns which are in daily use, was constructed 
between the new electric-furnace melting shop 
and the eastern boundary of the site. The steel- 
work for all the above-mentioned buildings was 
carried out by Dorman, Long & Company, 
Limited. 

The new time house at the main gates of the 
works has incorporated in it a washery so that 
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converted to the most modern system of pul- 
verised-coal firing. Various schemes were ex- 
amined and it was finally decided that the most 
efficient plan was to purchase the fuel ready 
pulverised from a known and invariable source, 
to store it in a large bunker containing about 
130 tons, and to distribute it from this bunker 
to such furnaces as might be equipped for pul- 
verised-fuel burning. 

The fuel bunker was constructed of reinforced 
concrete and forms a conspicuous landmark on 
the site. The bunker is circular, about 18 ft. 
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warren trusses. From this level, the main drops 
to the firing end of the furnace and ends in a 
breeches-piece connecting with two burners. A 
secondary air fan is installed close to the burners, 
and delivers air into the breeches-piece through a 
regulating valve, so that the correct proportion 
of air for combustion may be exactly controlled. 

Fuel is brought into the works in 15-ton tank 
wagons and is blown into the storage bunker by 
compressed air. Three rows of electrical indi- 
cators are installed in the bunker at different 
levels, four indicators in each row, and the leve! 





Fic. 4.—No. 2 Bay. 


the men may wash before leaving. The time 
house itself has three of the four walls com- 
pletely glazed from a height of 3 ft. upwards, 
which gives the time-keeper an uninterrupted 
view of all persons entering or leaving the works 
and makiag use of the washery. 


Air Furnaces 


Of the old air furnaces the smallest, of about 
10 tons capacity, was fired with fuel oil, the 


Dressing ENp sHOWING LARGE ANNEALING STOVE. 


Fig. 5. 


dia., and 40 ft. high, and is supported on 
eight reinforced concrete piers from a foundation 
raft at-ground level. Brick panels are inserted 
between the piers to form a machinery house 
below the bunker. Three outlets are provided 
at the bottom of the bunker so that if, in future, 
it is found desirable, all three air furnaces may 
be served from the one supply. At the present 
time, only the largest of the three is connected. 

The fuel is fed at a uniform rate from the 


No. 4 Bay, with Large Exvectric Furnace anp MovULpING 


Foor. 


of the fuel in the bunker is indicated on record- 
ing panels, both in the bunker chamber and at 
the furnace, by the appearance or occultation 
of coloured lights. 

It_ was found necessary to make certain 
changes in the furnace itself and a new brick 
chimney was constructed to replace the existing 
brick-lined steel one, as the old structure had 
developed dangerous defects. The new brick 
chimney, however, was made only half the 








Fic. 6.—No. 1 Ark Furnace, with PuLverIsep-Fvet Firine. 


second, of about 15 tons capacity, was fired by 
pulverised coal on the unit system, and the 
third and largest, of about 25 tons capacity, was 
fired by solid fuel on a grate. The 15-ton furnace 
was considered to function sufficiently well on 
its existing pulverised-coal firing equipment to 
be left unaltered, but the largest furnace was 


bottom of the bunker by a rotating feeder device 
into a Venturi pipe, where it is picked up by 
the carrier air. The primary air fan supplying 
this is mounted just below the feeding device. 
From this point, the fuel, with the carrying 
air, rises steeply through a 9-in. main into the 
furnace bay, which it crosses at the level of the 


Fic. 7.—Tappinc Exectric FuRNACE. 


height of the old one. It is anticipated that the 
fuel consumption will be reduced by 50 per cent. 
or more by the improvements that have been 
made. The equipment for the large air fur- 
nace was supplied by the Standard Pulverised 
Fuel Company, Limited. 

(To be continued.) 
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Sand Testing 


PRESENT POSITION DISCUSSED 


A meeting of the Newcastle-upon-Tyne Branch 
of the Institute of British Foundrymen, held on 
January 28, with the Branch-President (Mr. G. 
Elston) in the chair, was addressed by Mr. N. D. 
RipspaLE (a member of the Institute’s Sands 
Committee) on the subject of ‘‘ Sand Testing.”’ 
This was made particularly interesting by the 
fact that Mr. Ridsdale was able to demonstrate 
these tests and also show lantern slides of the 
various instruments used. 

Mr. Ridsdale first enumerated the usual 
routine tests upon green, dry and core sands for 
such properties as moisture, permeability, green 
strength, compression strength, shear strength, 
core and tensile strength, hardness and sieving 
tests. He then dealt with each test individually, 
and showed slides of the machines which were 
used for each test. He particularly drew atten- 
tion to the newer tests for flowability, deforma- 
tion and resilience. 


Flowability 

This property indicates the ability of a sand 
to be rammed up readily, or to respond to the 
ramming effort exercised on it. It is defined 
in the latest A.F.A. Handbook on ‘“ Testing 
and Grading Foundry Sands ”’ as ‘‘ The mobility 
of a foundry sand by virtue of which it fills the 
recesses .or moves against pattern surfaces not 
necessarily in line of squeezing or ramming 
force.” 

It is measured by ramming up a sand in the 
A.F.A. standard rammer, then after giving four 
blows of falling weight instead of three, press- 
ing the flowability indicator up to the cross- 
head of the rammer (Fig. 1), setting the dial at 
zero, and then giving a fifth blow and noting 
the further compaction of the test-piece by 
measuring the further descent of the plunger 
on the indicator, which reads directly in 
‘*“ percentage flowability.”’ 


Deformation and Resilience 

This property of green sand is important in- 
asmuch as it indicates whether the sand _ is 
‘“short’’? and ‘ brittle ’—such as the bond 
obtained by milling with excess coal-dust and a 
shortage of clay; or whether it deforms to a 
reasonable extent to adapt itself to the stresses 
exerted against it by changes of temperature 
and pressure, as is usually the case when a suit- 
able clay-bond is used. The accessory shown in 
Fig. 2 enables deformation at the moment of 
collapse of the sand specimen to be measured 
whilst testing green bond strength. 

Mr. Ridsdale finally stressed the importance 
of high-temperature properties of sands, and in 
this connection quoted an extract from ‘ A 
Study on Mould Surface Defects,’’ by H. W. 
Dietert, which appeared in THe Founpry TRrape 
JournaL, July 28, 1938. 


DISCUSSION 


Mr. C. Lasaty commented upon most of the 
apparatus being of American manufacture, and 
asked if sand testing in the manner shown was 
carried out to a greater degree in America 
than in this country. He also asked if the size 
of the test-piece used (2 in. by 2 in.) was based 
on factors which had been arrived at by constant 
experiment, or if it was based on an average 
of what might be found in an actual mould. Did 
it follow that one would get the same effect in a 
mould when it was actually rammed up? 

Mr. RipspaLe agreed that sand testing was 
carried out to a greater degree in America, 
owing to the fact that founders there had to 
use synthetic sands with artificial bonds more 
frequently than ready-made sands such as were 
available in this country. The particular test- 
piece of 2 in, by 2 in. was a useful shape with 
which to make routine tests. He affirmed that 


the foundry must correlate the relationship be- 
tween the routine sand testing and actual daily 
results in the foundry. 

Mr. G. Exston (Branch-President) asked if 
the speed of turning the deformation and 
resilience machine made a difference to the 
ultimate result. 

Mr. RiIpsDALE 
Foundrymen’s 


that 
in 


American 
handbook 


the 
their 


replied 
Association 

















Fie. 1.—A.F.A. Stanparp RAMMER, WITH 
FLoWABILItY INDICATOR IN PosITION. 


mentioned certain speeds to get satisfactory 
results. One could actually have a reasonably 
wide variation without a great amount of differ- 
ence. An electric motor could be fitted to the 
machine, and this method was more constant 
than hand-turning. 

Mr. Exston asked for the maximum tempera- 
ture for drying an ordinary dry-sand mould, 
or a sand core, without damage. 

















Fig. 2.—Accessory FoR DETERMINATION 


DEFORMATION. 


OF 


Mr. Ripspae said 200 deg. C. was the tem- 
perature recommended for drying the test-piece, 
but that might not be the most suitable tem- 
perature for drying an actual mould. He also 
pointed out that the question of baking oil-sands 
was one for the supplier of the particular type 
of oil to answer, as the compositions of oils 
and pastes varied quite appreciably. 

Mr. Evsvon asked for the permeability of dry 
loam. . 

Mr. Ruipspate replied that—contrary to what 
would be expected—this was extremely low, viz., 
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A.F.A. No. 5. However, in practice, the 
permeability would probably be a little higher 
when the loam included organic matter, which 
would burn out and leave voids. 

Mr. Euston then asked Mr. Ridsdale’s ex- 
perience on the silting up effect on the addition 
of bonding materials to sand. 

Mr. Ruipspate said that he did not consider 
this a serious matter if a suitable clay was used 
The diminution in permeability, if any, could lb 
controlled if sand testing was resorted to. 

Mr. Eston referred to ‘‘ flowability,’’ t 
which Mr. Ruipspate replied that this wa: 
partly due to bond and grain size. 

Mr. E. B. Etuis then commented upon 1 
fractoriness, adding that he was particular]; 
interested in testing the refractoriness of stee| 
moulding sand. 

Mr. RuipspaLe replied that there was an 
apparatus for measuring the sintering tempera- 
ture, but he had not mentioned it because only 
a very few firms used it at present in this 
country. The refractoriness of moulding sand 
was governed by the fact that the pure silica 
grains melted at about 1,790 deg. C., whereas the 
clay-bond might sinter at any temperature be- 
tween about 1,400 and 1,650 deg. C. 

Mr. Exuis asked what advantage the sand 
washer had over the old elutriation method, and 
Mr. Ripspate informed him that this washer 
gave results sufficiently accurate for most routine 
purposes in a very much shorter time. 

The CHAIRMAN proposed a vote of thanks to 
Mr. Ridsdale for presenting a Paper of dual 
interest, and expressed the hope that he would 
return in the near future to give more informa- 
tion on the correlation of the tests and values 
with actual foundry performance. 

The proposition was seconded by Mr. E. B. 
Exiis, and the vote of thanks heartily accorded 
by the meeting. 








Chromium Production in Canada 


According to the ‘Northern Miner’ 
(Toronto), the production of chromium on a 
commercial scale is likely to be begun in Canada 
during the next month or so. Output from what 
is, in a sense, a pilot plant is expected to 
approximate at the start 5 per cent. of the 
current demand for chromium on the American 
continent. The Chromium Mining and Smelting 
Corporation is developing its plant at Sault Ste. 
Marie, and obtaining a supply of ore from South 
Africa and the Philippines. Furthermore, a 
chromium deposit is stated to have been taken 
over and drilled in Cuba. The plant will employ 
125 men and use 20,000 horse-power. 

The metallurgical process employed is a new 
departure in chromium practice. It takes a 
cheap, low-grade ore and beneficiates it by re- 
moving or reducing some of the other con- 


stituents, presenting a product high in 
chromium, low in iron, low in carbon, and 


believed more than able to compete on price and 
other grounds with the high-grade ores that are 
imported into the United States and now almost 
entirely used. 

By the addition of silicon to the chrome-iron 
product, there is provided a substance, for which 
has been adopted the trade name Chrom-x, which 
by itself supplying a part of the needed heat for 
melting and mixing, promotes and cheapens the 
making of stainless and other alloy steels. The 
first commercial order for Chrom-x lias been 
placed by a leading American steel corporation. 

The initial plant is expected to produce 
chromium in various forms on a scale of about 
5,000 tons of contained metal a year. 








THe FRENCH STEELWORKS, Commentry-Fourcham- 
bault et Decazeville, report a net profit of 10,768,000 
fes. for 1938 and recommend a dividend of 40 fes. 
and 27.50 fces. on the two groups of shares, as 
against 32.50 fes. and 20 fcs. respectively for 1937. 
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Further Observations on Scientific Aids 
to Control in Vitreous Enamelling: 
By G. T. O. MARTIN, Ph.D. 


\t the presentation of the Papert on “ Scien- 
tifie Aids to Control in Vitreous Enamelling,”’ 
at the Annual Conference of The Institute of 
Vitreous Enamellers, many useful points were 
discussed, but the discussion might have been 
more comprehensive had greater time been avail- 
able. Also many points were raised to which 
reply could not be made, owing to lack of time. 
The present meeting offers a suitable occasion 
for discussion of some of these subjects, even 
though the replies, perhaps, cannot be given in 
every case to those who raised them. It is hoped 
that the discussion will bring forth the opinions 
of those connected with all sides of the enamel- 
ling industry, especially those who were not 
able to speak at the previous discussion of this 
subject. 

British Apparatus 

In connection with enamel thickness measure- 
ment, information was received about two types 
of apparatus available in this country. One 
type has been used to a considerable extent on 
finishes other than vitreous enamel, and was 
stated to be suitable for use on vitreous enamel 
coatings on both sheet and cast iron, and on 
either flat or curved surfaces. The working 
principle resembles that of the instrument de- 
scribed in the Paper, but it is claimed to be 
simpler, cheaper and more sensitive. 

The second type of instrument described was 
designed in the laboratory of an _ enamelling 
firm, for their own use, but it is understood that 
the B.C.I.R.A. would be enabled to obtain one 
if required. The instrument was stated to be 
used chiefly for laboratory testing, but occasion- 
ally as a check on works practice. It requires 
no supply of alternating current, being operated 
from an accumulator, and it is claimed to be 
correct to 2 per cent. on cast or sheet iron. 
Quite recently the author was shown a. still 
simpler type of thickness gauge, which is com- 
pletely portable and self-contained, and purely 
magnetic in principle, requiring no electric cur- 
rent at all. It is claimed to be accurate to one 
five-thousandth of an inch. 

The question of enamel thickness also received 
onsiderable attention at the recent symposium 
held by the Southern Section of the Institute, 
and it was pointed out that it was the thickness 
f enamel, rather than the number of coats, 
hat should be kept below a certain limit. It 
ppears, however, that the number of coats 
ised also has an effect on the strength of the 
namel layer, since it was claimed that for a 
xiven amount of enamel applied, it is better to 
se several thin layers, with intermediate firing, 
ather than one thick layer with a single firing. 
'he extent to which a thickness gauge should 
ie used was also discussed, and speakers de- 
eribed cases where apparently good enamelled 
parts were being rejected owing to excessive 
thickness of enamel, which caused failure by 
hipping in service. If a thickness gauge is to 
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be used by purchasers of enamel ware, its regular 
use might be confined to parts known to give 
trouble in service. 


Optical Properties 

Another subject discussed was the measurement 
of opacity and gloss. As it has been suggested 
that the authors mixed up these subjects, it is 
only right to point out that they are discussed 
after the introductory paragraph quite indepen- 
dently. Perhaps it would be of advantage to 
repeat the fundamental definitions of these two 
physical properties. First of all, it should be 
stated that there is no relation between them; 
they are both separate and distinct properties 
of a surface, and can be independently measured 
and expressed. 

Opacity is that property of a layer of enamel 
which enables it to reflect diffusely (i.¢e., at all 
possible angles) light incident on it at any angle. 
The quantitative expression of this property is 
the reflectance, or percentage of the incident 
light reflected diffusely. A figure of 75 per cent. 
for a white enamel coating is regarded as good, 
while a true black enamel should theoretically 
not diffusely reflect any of the incident light. 
lt is necessary to bear this definition of the 
word ‘ reflectance"? in mind. Reflectance and 
opacity are not distinct qualities, one is the 
quantitative expression of the other. Leaving 
out the gloss factor, the light-reflecting power 
of a layer of semi-opaque ename] should be ob- 
tainable by a thinner layer of more opaque 
enamel, though the results might be less uniform. 

Gloss is that property of an enamelled surface 
which enables it to reflect directly or specularly 
(as by a mirror) light incident on its surface. 
As most enamelled surfaces usually possess a 
gloss superior to that of finishes obtained with 
other materials, little attention seems to have 
been paid to the measurement of this property 
of enamels. Gloss is dependent on the structure 
of the surface of the enamel layer and is thus 
removed or diminished by chemical and abrasive 
attack. Opacity is produced by the whole of 
the enamel layer and is not reduced by attack 
of the surface, unless dirt becomes absorbed by 
a roughened white surface. At the Conference 
it was stated that too much importance was 
attached to gloss, but the answer to that was 
given at the recent Symposium of the Southern 
Section when Mr. S. F. Dunkley of the Gas 
Light and Coke Company stated that records 
showed that enamels with the highest initial gloss 
lasted best in service. It seems, therefore, that 
enamellers are producing gloss by what might 
be called ‘ legitimate’? means and not by the 
addition of substances such as borax. 


sc 


Chemical Resistance 
From opinions expressed at the recent meeting 
of the Southern Section, it is apparent that the 
view is held that standards for vitreous enamel 
should be decided by the use to which it is put 
in service. Co-operation of enamellers, frit 
makers and users of enamelled ware is essential 
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in the setting up of standards. Considerable 
data should already be available, and a start 
could be made without the assistance of appara- 
tus of the type described in the Paper. 


Colour Measurement 

In connection with colour measurement by 
means of the spectrophotometer, the author has 
obtained particulars of a somewhat different 
type of instrument, which is used in_ this 
country for colour-matching to some extent. 
This is the Guild trichromatic colorimeter, de- 
veloped at the National Physical Laboratory. 
The principle of operation differs considerably 
from that of the spectrophotometer, and the 
colour is expressed as the content of standard 
red, green and blue lights, arranged so that the 
proportions of the three standard colours add up 
to 1. In order to define the colour completely, 
a ‘‘ brightness factor’’ is required, this being the 
percentage of the incident light reflected. It 
serves to distinguish, for example, yellow from 
brown; these two colours are alike as regards 
spectral distribution, only differing in the total 
amount of light reflected, yellow reflecting 
approximately ten times as much light as brown. 
A somewhat simpler type of trichromatic colori- 
meter has been described by Donaldson, also of 
the N.P.L. It may be some time before this 
matter is considered for standardisation and 
measurement, but in the meantime the author 
is keeping in touch with developments. 


Thermal Expansion 

It was rather surprising that so little discus- 
sion of thermal expansion took place at the 
Annual Conference. Any comments on this sub- 
ject, either on methods of measurement or the 
interpretation of results, would be welcomed. 
Several enamellers with quite original ideas 
have been encountered, and there is scope for 
considerable discussion. 


Mechanical Tests 
Mechanical tests are generally destructive 
tests, and are thus suitable only for research 
and investigation of new materials, although 
they can be used for occasional routine tests on 
finished ware or parts. 


Bending Tests 

Reference was made in the previous discus- 
sion to a bending test in which enamelled sheet 
metal is bent round a l-in. dia. round bar. 
Personal experience is that this test is not in 
such common use as was suggested; at least it 
has not been specified so definitely before. If 
such a test could be made free from personal 
factors of the operator, it would be much sim- 
pler than the somewhat elaborate machine de- 
scribed in the Paper. Naturally, the thickness 
of the metal used has a great effect, and it 
might also be pointed out that the thickness of 
enamel applied is another factor. 


Impact Tests 

Impact testing machines, usually of the falling 
weight type, are used to some extent in this 
country, though little reference has been made 
to them. It must be admitted that Papers on 
enamelling published in this country have been 
mostly of a practical nature, and some of those 
who claim to use scientific methods have so far 
given only very brief descriptions of them. 
Now that such methods are to be discussed with 
a view to standardisation, users and originators 
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of such methods and apparatus will be doing 
great service to the industry by publishing or 
otherwise discussing particulars of them. The 
work of committees on standards will be 
absolutely impartial, as it is desired to devise 
the best and most useful methods in every case. 
These remarks apply, of course, to all types of 
tests and apparatus for testing. During visits 
to a number of works, a certain amount of in- 
formation on these tests has been obtained, but 
for the time being it is regarded as confidential 
and the first description should come from the 
enamellers themselves, so that credit could be 
given where it is due. 

Although impact testing machines take various 
forms, if one or two points were standardised it 
might be possible to make them all comparative 
by ,expression of the blow in suitable units. 
This should prove useful in practice as it would 
be difficult to make one simple piece of apparatus 
serve over the wide range of impact values re- 
quired for testing all classes of work. 


Abrasion-Resistance . 

Abrasion-resistance could be regarded as an 
important property of an enamelled surface. 
Personal observation leads to the conclusion that. 
white enamel, especially on flat surfaces such 
as table tops, frequently becomes disfigured in 
use by scratches. Abrasion-resistance, depend- 
ing on the hardness of the enamel, especially of 
its surface, was mentioned as one of the 
properties which are considerably affected by 
processing conditions. The fact remains, how- 
ever, that some enamels give a surface more 
resistant to abrasion than others, and a 
quantitative expression of this property would 
be very useful. The use of the word “ hard ” 
in this connection must at some time be suitably 
defined, as in an enameller’s dictionary it has 
several meanings at present. : 


Use of Tests 

Perhaps, in the previous Paper, too much 
emphasis was laid on the part played by the 
instruments described in improving certain 
properties of enamels. It was rightly pointed 
out by several speakers that, under present con- 
ditions, it is not always the enamel with the 
greatest opacity or the highest gloss that is most 
suitable for a given job. Even in such cases, 
however, it is just as important to be able to 
express numerically the optical properties of 
the enamel used. The author regards the in- 
struments and tests described not so much as 
aids in producing better enamels, but rather 
as means of classifying the enamels and 
enamelled goods already in use and being 
manufactured. 

Makers of enamel frit usually have their 
own standards regarding the properties of their 
enamels, but perhaps the point of view of the 
enameller making his own frit has not been 
sufficiently widely expressed. It seems reason- 
able to assume that he would welcome the pro- 
vision of standards for the various properties of 
vitreous enamels, thus enabling him to compare 
his own frit with that offered by the frit-makers. 
The frit-makers would be able to define their 
enamels on a common basis, which would avoid 
much misunderstanding. Enamellers buying 
frit could be sure that they were getting the 
enamel with the most suitable properties for the 
type of finish required, and could then base 
their choice on the working properties, as found 
by trial in the plant itself. Firms buying vitre- 
ous enamelled goods would be able to specify 
the type of finish required and enamellers would 
be sure that they were using enamel suitable for 
meeting the requirements. The use of suitable 
standard tests and instruments in the establish- 
ment of quality standards should therefore in 
the long run benefit everybody connected with 
the industry. 

The rule-of-thumb processes used by earlier 
generations of enamellers have largely been re- 
placed by the application of scientific principles, 
but the same can hardly he said of the testing 
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methods, which, from the author’s limited ex- 
perience of the enamelling industry, in this 
country, still rely in most cases largely on the 
judgment of individuals. Standardisation by 
this means is practically impossible. Fortunately, 
the size of the industry in this country at pre- 
sent is such that firms not possessing laboratory 
facilities could have tests carried out in a cen- 
tral laboratory, which it is hoped to establish 
at the headquarters of the British Cast Iron 
Research Association, thus ensuring compara- 
tive tests. The work would normally consist of 
tests for standardising and classifying materials, 
special tests needed in the development of new 
frits, colours, etc., and the development of new 
tests and standards. Many properties of the 
enamelled surface are affected by milling and 
firing conditions, and care would have to be 
taken in laboratory examination that these be 
kept as close as possible to the recommended 
works methods. This point is emphasised, since 
the ‘Association is well aware, and in fact has 
had considerable experience, of the difficulty of 
reproducing laboratory results on a works scale, 

In conclusion, although this Paper is entitled 
‘‘ Further Observations on Scientific Aids to 
Control in Vitreous Enamelling,’’ it has been 
inade of a more general nature than the earlier 
Paper by Mr. Pearce and the author. It was 
not thought necessary at the present time to go 
into greater detail regarding the methods and 
apparatus previously described, but rather to 
aim at strengthening the link between scientific- 
ally-minded research workers and _practicai 
enamellers, and thus make some attempt to 
prevent differences of view which were stated by 
speakers in the previous discussion to be common 
where the apparatus and methods described have 
been developed. 

DISCUSSION 

Mk. SHAUGHNESSY, who was introduced by the 
chairman of the meeting, Mr. A. England, 
M.Sc., described the function of the layer thick- 
ness meter which he had brought with him. The 
meter worked on a.c. supply, 50 cycles, 110 to 
250 volts. It could be used to measure any non- 
magnetic coating on any magnetic base, and 
could also be supplied for magnetic coatings on 
non-magnetic bases. The non-magnetic layer 
formed a gap in the magnetic circuit of a small 
transformer contained in the exploring head. 
Through the primary of this transformer a con- 
stant current was passed, and the voltage in- 
duced in the secondary winding gave an indica- 
tion on the meter. This voltage was governed 
by the gap in the magnetic circuit and, there- 
fore, by the thickness of the layer. The sensi- 
tivity of the instrument was high, and extremely 
small variations of thickness could be read with 
ease. 

The reading was arrived at by placing the 
exploring head on the layer to be measured, 
and the actual thickness in thousandths of an 
inch could be read direct or from the calibra- 
tion chart supplied with the instrument, de- 
pending on the type of instrument supplied. 
The instrument was available for measuring 
layer thicknesses with limits from less than 0.001 
to 0.022, and from 0.005 to 0.030 in. The price 
of the instrument, he said, was about one-third 
that of a competitive American instrument. 

Mr. Shaughnessy was unable to demonstrate 
the meter before the members, as the electricity 
supply was d.c., and the meter required a.c. 
supply. 

Mr. S. Hatisworta informed the members 
that, having had an opportunity of testing the 
instrument out in the works that day, he could 
fully corroborate the claim that it did definitely 
show the slightest variation in thickness of 
enamel. It even showed a variation of 0.001 
and 0.002 in. in one or two inches of enamel on 
a plate. Several different readings were given 
on a square foot of enamelled plate, and on a 
grill pan it was found that the enamel on the 
front was of different thickness from the enamel 
on the back. 
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Rule-of-Thumb Methods 


In connection with Dr. Martin’s Pape:, Mr. 
Hallsworth disagreed with one statement. It 
had taken a number of years to convince the 
industry in general that enamellers had given 
up the rule-of-thumb method in the processing 
of enamel, and it had now been agreed that 
scientific methods were used; yet the author nov 
inferred that they only used the rule-of-thum!| 
method in testing the finished product, so tha 
it would probably take another 5 years to con 
vince everybody that enamellers did now us 
some scientific methods in testing the finishe 
product. Enamels developed by the firm witl 
which he was associated were always subjecte:! 
to rigorous tests, such as for acid resistance, 
impact, etc., before being put into production. 
He recommended that the tests which were to 
be devised by the Standards Committee should 
not only enable one to compare one enamel with 
another, but give a specific percentage or quan- 
tity; for instance, the reflectometer gave the 
percentage of opacity, where so many other 
methods did not. 


Gloss and, Durability 


Mr. Hallsworth thought that the statement 
made by Mr. Dunkley (of the Gas Light & Coke 
Company) at a recent meeting in London was 
misleading. Although he had had years of ex- 
perience in testing vitreous enamel, and the 
statement was possibly borne out by records, 
namely, that the more gloss there was on an 
enamel the more durable it would prove to be, 
Mr. Hallsworth stated that it was possible to 
produce an enamel with a gloss of an outstand- 
ing character, yet it would not be durable; on 
the other hand, one could produce an enamel 
with a less brilliant gloss and it would be much 
more durable. The modern acid-resisting enamels 
had as much, if not more, gloss than some older 
enamels and they were more durable. He was 
of opinion that the methods used in producing 
an enamel were of more importance. If an 
enamel was dull due to underfiring, then it would 
not be so durable as an enamel less glossy but 
correctly fused. 

Mr. Eneuanp asked if Mr. Hallsworth could 
give them the thickness of the ground coat, 
one coat white and two coats white which he 
had measured that afternoon. 

Mx. Hatisworts replied that the ground coat 
varied between 0.003 and 0.004 in. and the first 
coat white between 0.012 and 0.015 in. Including 
the ground coat and after the second coat of 
white, it was from 0.020 to 0.023 in. 

Dr. Martin cousidered that Mr. Hallsworth’s 
remarks brought out an important point. Re- 
garding the relationship between gloss and dur- 
ability, statements had probably been made by 
people who were not concerned much with the 
composition of enamels. The enamelled parts 
with high gloss which had been tested might have 
been correctly processed and hence gave the best 
results in service. It was also quite possible 
that those with less gloss had been incorrectly 
processed and would therefore give less durability 
in service. 

Mr. EnGtanp observed that there was no more 
glossy enamel than the soft lead enamels used 
for ladies’ jewellery and toilet articles, but no 
one could call them durable. He referred to 
Mr. Hallsworth’s remarks about rule-of-thumb, 
and said that the old-fashioned enamellers would 
go to the mill, take some out and feel it between 
thumb and finger to ascertain whether it was 
satisfactory. To find the particular size they 
put it through a certain type of sieve and washed 
it through. There was a great difference between 
scientific methods and empirical methods. 


Shop Control{Methods 
Mr. A. Brpputra considered that the rule-of- 
thumb method was quite a good method, and 
although Mr. Hallsworth had said they had got 
away from that, he knew where enamellers still 
used the old methods and seemed to get very 
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ood results. He had been rather disappointed 
1 the conference Paper, having read the title 
‘Scientific Aids to Control in Vitreous 
inamelling ’’). At the beginning of that Paper 
he authors had explainéd that it was only 
overing part of the subject regarding testing 
of the finished product, and it was mentioned 
that the tests in the actual enamelling would 
be left for a later occasion. At the present 
meeting, said Mr. Biddulph, he had hoped to 
hear quite a lot about workshop control. He 
would be glad if Dr. Martin could expand his 
theories on control in the shop to get results 
that could be measured’ with _ scientific 
instruments. 

Mr. Hatitsworts suggested that the title of 
the Paper was wrong. 

Mr. Eneranp disagreed with Mr. Biddulph 
and Mr. Hallsworth, and said he was pleased 
with the Paper from the point of view that 
Dr. Martin was a newcomer to the Institute 
and was doing his best to gather information ; 


and all those interested in enamelling knew 
what an enormous task that was. Dr. Martin 


had followed up points which had been raised 
in London, and the speaker was very pleased 
that he had Tf the members wanted 
to know how to run the shop that was a different 
matter. 

Mr. J. G. Pearce pointed out that it had 
heen intended to discuss the London Paper so 
that the views of all the sections of the Institute 
could be ascertained. It was not intended to 
be an entirely new Paper. 


done so. 


Screening Methods 

Mr. A. G. Reap, recalling Dr. Martin’s re- 
mark that they would like anyone who found 
out something new in the way of testing 
instruments or methods to sveak up about it, 
referred to one method he had _ discovered, 
although the credit did not belong to him, but 
to a Lancastrian. It was a method of taking 
the test for grinding. A common method was 
io take a sample from the mill and wash it 
through a_ sieve. In the Paper read to the 
Midland Section on ‘‘ Workable Control Systems 
and Benefits to Enamel Plants,’ by J. E. 
Hansen, the author had said that the 200-mesh 
creen was a very delicate instrument, which 
was always causing trouble and wore out quickly. 
When the frit was washed through the screen 

had to be dried, and in drying there was a 
ndency to clog the screen. The Lancastrian’s 
inethod of overcoming that trouble was t) wash 
the sample in the screen, and whilst it was still 
1 a wet state he took a 30-ml. measure and 
ished the residue through the back of the 
reen with a gentle flow of running water into 
the measure, and then bumped it down until 

was level in the bottom of the measure. 
lhis saved drying the screen. It would, of 
understood that the volume would 
ly show half of the weight. If the specifica- 
tion, therefore; called for 4 grams _ residue, 

re would be 2 mls. in this test. 

Mr. ENGLanp recalled seeing this done in 
Lancashire about three vears ago. Mr. Read’s 
itement, he said, was perfectly correct. 
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Enamel Thicknesses 


Mr. G. H. Assort said he was interested in 
Mr. Hallsworth’s figures for measurements of 
thickness of enamel. They corresponded 
ighly with figures which he mentioned at the 
eting in London from measurements taken at 
National Enamels, Limited, which were:— 
‘round coat, 0.005 in.; first coat and second 
t, 0.010 in. each, making a total of 0.025 in. 
lat actually compared with a long series of 
isurements made by the Edison Electric Com- 
pony, made in America, and published in the 
Journal of the American Ceramic Society.” 
conelusion arrived at was that an enamel 
with than 0.027 in. of enamel was 
conomical to put into use. They all worked 
to about the same thickness. 


more 
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He was surprised to hear the defence of rule- 
of-thumb over scientific methods. He felt some- 
what ashamed that the industry had not used 
quite the same scientific methods that other 
allied industries had been doing for many years 
past. The German technical press had recently 
quoted measurements on glass made in Germany 
in the last century. He did not think that indus- 
trial laboratories of the enamelling industry had 
reached anything like the same scientific pre- 
cision as these measurements made for glass 50 
years ago. He felt very proud of British scien- 
tific ability, but he thought the country yet had 
a great deal to do. 

Much had been heard from frit makers about 
the way in which enamellers should do their 
job, but too little had been said about the actual 
way the frit makers did their own. It would 
be very interesting to hear about the co-effi- 
ciencies of frit, shot abrasive, etc., and how 
they would think the measurements of the pro- 
perties of frits would be a true indication of 
the final job; it certainly would be with acid 
resistance. One could say that an acid-resist- 
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ing frit would give an acid-resisting enamel, and 
probably the frit that contained a low elasticity 
co-efficient would give poor impact value. 


Grinding Tests 

In regard to tests of grinding, although he 
was giving a Paper to the London Section on 
this subject, he would like to outline the method 
used at his own works for testing enamels. This 
method—that of elutriation—had been used in 
the pottery industry for 40 years; it was found 
to be simpler than screening. 

According to the screen test, one was sup- 
posed to take a sample of enamel, screen and 
dry it, then weigh it or measure it in a tube. 
It frequently seemed that in drying it, even at a 
moderate temperature, the residue appeared to 
stick so that one had to tap the screen and 
shake the residue through. By taking a sample 
of enamel and elutriating fairly rapidly, the 
residue could be obtained within 5 min. This 
method had given very good resuits in practice. 
He would be very interested to hear if any old 
enauellers used the same test which had been 
so frequently described in the proceedings of 
the Ceramic Society. He regretted that Dr. 
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Martin did not refer to a test for acid resist- 
ance, as he thought he might be able to give a 
lead in that respect. 

Dr. Martin replied that it was a little prema- 
ture and he did not want to say anything at 
the moment. 

Mr. Asnorr continued that standard methods 
of testing acid-resisting enamels had_ been 
adopted in America, but they seemed rather 
complicated in practice, and enamellers in this 
country had found the spot test, using acids of 
different strength, much more useful than the 
American test in practice. He added that he 
had brought along a thickness gauge which his 
firm (National Enamels, Limited) had used, and 
he asked Dr. Martin to be good enough to 
show it. (See Fig. A.) 

How the Instrument Works 

Dr. Martin then proceeded to demonstrate 
the thickness gauge, which was quite self-con- 
tained and about 9 in. high; it worked on a 
similar principle to the other instrument. He 
pointed out a light iron armature which was 
attracted into the field of a permanent magnet. 
The position of the field-affected armature was 
influenced by the way in which one bridged the 
poles, which was affected in turn by the thick- 
ness of enamel separating the base metal from 
the actual pole bases. The armature was con- 
nected by a hairspring to a geared torsion head, 
and the principle of operation of the instrument 
was to put an amount of torsion on to the spring 
such that the armature took up a_ standard 
position which was indicated by a pointer visible 
from above. The position of a pointer attached 
to the torsion-adjusting knob then indicated on 
the dial the actuak thickness of the enamel on 
the sheet. The range of measurement was 0 to 
30 thousandths of an inch. To a question as to 
whether it meant for vitreous enamel on 
sheet metal only and not cast iron, Mr. Abbott 
said that there was about 0.010 to 0.013 in. of 
enamel on cast iron for a single coat. 


was 


Bending Tests 

Mr. Vickery mentioned the bending test, 
where an enamelled sheet was wrapped round a 
pipe, and he did not agree with this test because 
it did not show any degree of resistance. He 
thought it should be done in stages, so that one 
should get some sort of comparative reading. 

Mr. ENeianpd said that when this test was 
mentioned in London, he was only stating what 
had been in use in that part of the world over a 
long period. He had stated definitely that the 
test depended on the gauge of metal over which 
the ground coat had been placed. 

Mr. Hatasworts said that one could get the 
comparative test between two enamels but not 
the standard, and he thought that one should be 
able to get standard measurements and figures 
rather than a relative comparison. 

Elutriation Tests 

Mr. Pearce made reference to elutriation, and 
said that during the past few years the 
B.C.1.R.A. had a wealth of experience in elutria- 
tion methods as applied to moulding sands, and 
the method clearly had possibilities for the test- 
ing of enamels. He could not help but reflect 
on the fact that he should have to go to America 
in order to learn of the appliances that had been 
developed and were being used in this country. 
He thought that establishments in this country 
were lacking in their “‘ publicity sense,’’ and that 
this prevented people from learning about the 
use of these appliances for enamel. 

He referred to the London discussion and the 
criticism made by frit makers; who said that 
enamellers did not need control in the works, 
because the frit supplied to them produced 
enamel so perfect that it did not need to be 
tested. Now the criticism had been made that 
if one needed to test enamels at all one could 
hest rely on the craftsmen and ‘ rule-of-thumb ” 
method. 

He thought that the skilled craftsman viewed 
scientific control in the same way as the skilled 
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moulder viewed the moulding machine. The 
question was, however, not whether the methods 
of control hit the skilled craftsman enameller, 
but whether there were sufficient skilled people 
available to meet the modern requirements. Was 
it not the case that a number of establishments 
that were now required to cater for enamelling 
had not enough men to carry out this work? 
Production had reached a point at which a skilled 
craftsman could no longer supervise a whole 
establishment. Modern methods demanded fewer 
errors even than the skilled man would be likely 
to have. Cost of production was lower under 
modern conditions, and continuity of production, 
which had become so essential in modern manu- 
facture, was vital. It was a poor shop where 
production relied upon one man, who might be 
absent through illness or age, as this would break 
the continuity. 

“The experts available in this country were 
always the despair of those who liked to see scien- 
tific methods of control installed, because so often 
they could beat the machine. The question, how- 
ever, was not whether the skilled craftsman was 
better ultimately than the method of scientific 
control, but whether there were enough men able 
to undertake the work at the present time and 
under present conditions. 


Electric Furnaces for 
DISCUSSION OF Mr. A. 


In the February Enamelling Supplement we 
printed a Paper on “ Electric Furnaces for 
Vitreous Enamelling,’? which was given to the 
Southern Section of The Institute of Vitreous 
Knamellers by Mr. A. G. Robiette. Mr. W. 
Thomas, F.1.C., presided. 

The discussion, which centred around therma! 
efficiency, a German bath-enamelling plant and 
combination enamelling furnaces, was opened by 
Mr. V. C. Faurkner, who remarked that the 
point which had particularly interested them all 
was that stationary air was about the worst con- 
ductor of heat that could be imagined. Hence, 
in some of the lower temperature ranges of resist- 
ance furnaces, it had been found desirable to 
devise some means for circulating the air. That, 
of course, applied particularly to the batch fur- 
naces. He would like to know whether the effici- 
eney of the furnace would be improved if some 
arrangement were made so as to avoid stationary 
air within the furnace. He thought that the 
lecturer had made out a very good case for con- 
tinuous furnaces where mass production was 
concerned. For the batch tvpe of furnaces he 
did not think that the case was quite so good, 
except for quite small A considerable 
amount of throughput was required to compen- 
sate for the necessary heat units absorbed in 
starting up the plant. The putting of electric 
furnaces into commission was expensive, and he 
suggested that for some types it would be worth 
while to have some auxiliary means of heating, 
and then utilise electricity for the actual opera- 
tion. He felt that combinations of fuel could be 
used to advantage, but if one happened to be on 
electricity one thought in terms of electricity, 
and the same applied to gas if one happened to 
be concerned only with that. 


’ 


ones, 


Where Air Circulation is Needed 

The Leerurer said he was pleased that the 
question of foreed air circulation had been 
raised. The method was being used almost uni- 
versally in furnaces up to 700 deg. C. Heat 
transfer took place by conduction, convection and 
radiation. There was very little by conduction, 
and the amount of heat by convection went up 
than the square, while with radiation it 
went up as the fourth power of the temperature, 


less 
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Grinding Problems 

Mr. ENGLAND remarked on the interesting dis- 
cussion they had had, and said how much he 
appreciated Mr. Abbott’s and Mr. Pearce’s con- 
tributions to the evening, the former having 
travelled from London to be present. The prob- 
lem of grinding had always appealed to him, and 
although great strides had been made beyond the 
stage when a man dipped his finger into the 
enamel to test it, there was still much to be done. 
For instance, if one took 50 mls. of enamel and 
had 4 mls. left, what of the other 46 mls.? What 
sized particles were they? By the method men- 
tioned by Mr. Abbott, which was used 40 years 
ago, namely, testing by the elutriation method, 
one could find out the different sizes of particles 
present. Perhaps something would be discovered 
in the future to enable one to grind every par- 
ticle of enamel to exactly the same size. On the 
other hand, it might prove that varied sized par- 
ticles were desirable, but this could 
arrived at through purely scientific methods. 
Personally, he was in very great favour of 
elutriation methods of gauging enamels. This 
would all come back to the frit maker in the end, 
and he did not think there was anybody who 
would not welcome definite standards. It would 
really be a good thing for frit makers in this 
country, because they would know what they 


only be 











Vitreous Enamelling 
G.- ROBIETTE’S PAPER 


so that at low temperatures—he was making a 
rough estimate—at 200 deg. there was 80 per 
cent. of the amount of heat by convection; and 
20 per cent. by radiation. At 500 deg., it was 
fifty-fiftvy, and at 700 deg. it was 80 to 90 per 
cent. by radiation and from 10 to 20 per cent. by 
convection. Therefore, above 700 deg. C. there 
was no point in using convection or circulation of 
the air to speed up the heat transfer, but in 
certain cases the method could be used because, 
in the first place, it served to increase the rate 
of heat transfer, and in the second place it im- 
proved uniformity, while in certain cases it could 
be used to balance up. It had not been used, 
however, in enamel furnaces. 


Elevator Furnaces 


As to air being a very poor conductor of heat 
the question brought to his mind another type of 
furnace—the elevator furnace, which was being 
used on the Continent, notably in Germany, for 
enamelling baths. The furnace was mounted on 
legs, and the bath was placed on a platform and 
brought up rapidly by means of a hydraulic ram 
or electric lift into the furnace; then brought 
down, sprayed, and pushed up again. That fur- 
lost very little heat, it could not 
lose any by convection downwards, and only by 
radiation, whereas if there was a vertical door 
there would be draughts coming in and an 
obvious chimney effect. In the other type, the 
door losses were cut down probably by a third, 
and that might amount to a large percentage of 
the energy consumed. 


nace because 


Combination Furnaces 


With regard to a combination of fuels, the 
point was rather interesting, and many firms in 
America were adopting that method, but only 
one firm, as far as he knew, was building com- 
bination fuel-fired and electric furnaces where 
fuel did the heating up to within 50 deg. of the 
temperature and electricity the rest. That 
system could not be applied to batch furnaces 
because there would be impingement of flame, 
and there would be swphur in most of the fuels 
in this country, which acted adversely on certain 
elements, but in a continuous furnace the posi- 
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were dealing with and, in addition, it would give 
the best material the best chance of being sold. 


Author’s Conclusion 


Dr. Martin thought that the discussion ha 
shown that the Paper was on the right lines. 
representative selection of points had been dis 
cussed, and if it had been thought that he ha 
not gone into great detail, it was because an 
expansion would have taken a great deal mo: 
time. Mr. Whittle had said at the Annual Co: 
ference that they had got to deal with tl 
factors more or less one at a time, and this w: 
what he was trying to do, beginning wit 
chemical resistance. Members had also sais 
that he might have dealt with workshop contro!. 
He could have prepared a lecture on that, but i 
would not have been very original. He did 
think, at the moment, he was on surer ground by 
keeping to the same subject as Mr. Pearce and 
he had discussed at the London Conference. Hi: 
hoped people who used such methods at present 
would come forward and tell members about 
them; but the lectures should be delivered by 
the people themselves. Certain firms had ver) 
kindly allowed this, and he hoped that others 
would realise that it would be to the benefit of 
the industry to send their technical experts to 
describe the methods in question. 


tion was different. Only a week or two ago he 
was working upon a proposition for the heating 
of castings up to 900 deg. by gas and then doing 
the controlled cooling by electricity. The amount 
of B.T.U’s. was only about 20 per cent., and in 
that particular case cheap gas could be obtained 
at 4d. per 1,000 cub. ft. 


Comparison with Gas Firing 


Mr. B. B. Kent said the lecturer had stated 
that a frit in the furnace would affect the 
elements, but there was very little danger from 
frit in a muffle. 

The Lecturer stated that it was an enamelling 
muffle to which he had referred. Replying to a 
questioner who suggested that, in a comparison 
between gas and electricity, there was no differ- 
ence in effect, the only difference being in the 
cost of the fuel, he stated that, generally speak- 
ing, that was true. The upkeep costs on radiant 
tubes were very considerably higher than on 
elements, and the first cost was about the same 
as in the case of an electric furnace. For enamel- 
ling, if gas were 2s. 6d. per 1,000 cub. ft. and 
electricity were 4d. a unit, the cost would work 
out at about the same, the total heating cost, 
including the replacement of tubes and element, 
being very much the same. Normally speaking. 
however, gas was cheaper than that. In Shef- 
field, it was round about Is. per 1,000 cub. ft. 
and in many localities the price was not more 
than Is. 9d.; he had not vet learnt to think in 
terms of therms. The tubes could not be distri- 
buted quite as conveniently as elements, so that 
the heat could not be provided where it was 
wanted in the same wav that it could with 
elements. That was the main difference. 

With regard to the question of cleanliness, i 
the case of a radiant-tube furnace, with thi 
same amount of heat insulation, the result wit) 
regard to efficiency would be similar except that 
there would be a higher loss in the ends of th: 
tubes. 

Mr. FAvLkner observed that he was very in 
terested in the German furnace for enamelling 
baths. He would like to know whether the root 
of that chamber was profiled so that the element: 
could be put to fit near the actual surface o} 
the bath, or merely domed. 

The LecTurer replied that the roof was domed 
and it was built in that way for convenien 
and strength, thus giving centralised radiation, 
and all the radiation was more or less focused 
on the work. 
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Y using British Made enamels you 
bring about the regular and direct 

employment of your fellow 

countrymen. You help to relieve the burden of 
taxation and to increase the growing prosperity of this 
land. Expansion of trade in British Enamels brings 
benefit to all classes of industry; from those who supply the 
raw materials to those who design the machinery which trans- 
forms them into the finished product. 


Buy British Enamels, and to be sure that you get the best Buy Blythe. 


Blythe Enamels are consistent—they do not vary from 
batch to batch. They represent the finest value in enamels that 


tin you can obtain the world over and they are British throughout. 
e BRITISH MATERIALS, LABOUR & MANUFACTURE. 


BLYTHE COLOUR WORKS Ltd. 
E Na A M E LS CRESSWELL, STOKE-ON-TRENT. 
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The Case for Town’s Gas 

Mr. W. Dietericus (The Gas Light & Coke 
Company) asked what type of refractories were 
used in the electric furnaces. Were they of high 
or low thermal capacity, and was there trouble 
with specks? Secondly, could the lecturer give 
any idea as to how many electric batch furnaces 
of that type were in use in this country, and 
what price was being charged for the current? 
Thirdly, how many continuous electric furnaces 
were there in use in this country? He could not 
speak with any kind of authority, but a few 
years ago he had the opportunity of going to 
America and of examining a number of con- 
tinuous furnaces, and while everyone gave him 
quite a good account of these furnaces, he felt 
from the conversations he had had that there was 
some doubt regarding the claims made for them 
as compared with the batch type. The last firm 
that he visited thoroughly recommended them, 
but stated that it was essential that the pro- 
duction should be maintained, and this seemed to 
he the general opinion. In these days, however, 
a number of American firms were back on the 
batch type of furnace, hoping that production 
would increase to enable them to use the con- 
tinuous type. 

As to the question of cost, he could not make 
the figures which had heen quoted by the author 
quite tally. There were 3,412 B.T.U.’s in a unit, 
and at 4d. there would be 6,824 B.T.U.’s for 
ld. Let it be assumed that the electric furnace 
was 100 per cent. efficient—all the heat going 
into the work. Taking the approximate price 
of gas in London for this load at 5d., it meant 
, 20,000 B.T.U.’s for 1d., and giving the gas 
furnace half the efficiency of an electric furnace, 
the number of B.T.U.’s utilised for Id. was 
10,000 for gas as compared with 7,000 for elec- 
tricity. In the case of the gas furnace, the 
loss in efficiency was chiefly from the flue, but 
in vitreous enamelling use was made of the waste 
heat for the drying process, which had to be 
taken into consideration, and this considerably 
increased the overall efficiency of gas. Most 
designers would prefer all the heat in the fur- 
nace, but that was not altogether a practical 
proposition. He was not prepared to accept the 
figure which the author gave of roughly jd. per 
sq. ft., which in any case worked out at twice 
as much as the figure for gas at 5}d. per therm. 

He had heard that recently Birlec furnaces 
had taken over the licence for an American de- 
signed radiant-tube gas furnace, and he men- 
tioned that during his visit to America he had 
had an opportunity of seeing one of these fur- 
naces and had received a very favourable report. 
He asked the author whether he could give any 
details of the construction of this furnace. 

Continuing, Mr. Dieterichs mentioned that 
he was doubtful as to the need in the case of a 
gas furnace of placing a suitable heating equip- 
ment in the door; if this was found really neces- 
sary for any heat-treatment work, it was obvi- 
ously a very simple matter to provide for tube 
heating in the door of a gas furnace, in the same 
way as electric elements were sometimes placed 
in the door of a furnace 


Users’ Cost for Electric Muffles 

The Lecturer pointed out, with regard to the 
lining for electric furnaces, that nowadays they 
were being lined inside the chamber with high- 
temperature insulating bricks, which were fired 
hard and which withstood temperatures of from 
1,200 to 1,250 deg. C., and these had between 
a half and a third of the thermal conductivity 
of firebricks. This layer was backed by 12 to 


18 in, of insulation in the form of natural 
diatomaceous bricks, and there were several 
other forms of brick which very — closely 


approached that particular kind and which were 
made in this country. 

He estimated that there were altogether about 
18 or 20 electric vitreous-enamelling furnaces in 
this country. The size of the heating chamber 
on the furnace he referred to was 12 ft. by 
5 ft., with a height of 4 ft. The average price 
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of current was about $d. per unit, though in 
some places it was as low as 0.4d., while in 
others, if a high load factor were guaranteed, 
it was even as low as 0.3d. That was on the 
basis of a flat rate provided there was the 
guaranteed load factor of 85 per cent., i.e., 
85 per cent. of the maximum input was con- 
sumed all through the week. The system worked 
well in certain cases like that of pottery, where 
there was continuous running week in. and week 
out. With regard to the comparison which had 
heen made, if electricity gave 100 per cent. effi- 
ciency of conversion—and that had to be ad- 
mitted—the conversion of gas into heat varied 
with the temperature, the flue losses depending 
on temperature. At 850 deg. C., it was about 
42 to 48 per cent. with gas, but, on the other 
hand, up to recently the electric furnace had 
been more heavily insulated than gas furnaces. 
He admitted that, apart from the other advan- 
tages, which the manufacturer could assess for 
himself, electric heating did not stand much of a 
chance for large batch-type furnaces where fuel 
was cheap, but for small furnaces the conveni- 
ence of being able to switch it on by a time 
switch, and the absence of flues, was considerable. 
He was talking to the owner of three small fur- 
naces doing scale pans and scale dials, and he 
said that he would not consider gas; one might 
get the danger of specking and flaking. As to 
ld. per sq. ft., that was an actual figure for the 
furnace in question. That was for one firing only 
and for one coat, and if both sides were done 
2 sq. ft. were obtained for the same amount of 
heat. Those were actual figures, and they were 
based on a 10 weeks’ average; they had been 
closely checked and they came from a firm which 
bought power at round about 0.4d. to 0.5d. 

In the matter of radiant tubes, the lecturer 
described, by means of a sketch, how a centri- 
fugally-cast tube was employed and also an inner 
tube, to give heat recuperation. 

In reply to Mr. Lane Muir, the Lecturer 
said that when he spoke of electric furnaces being 
lined with semi-refractory, he meant electric fur- 
naces in general, and not as applying to vitreous 
enamelling, where the conditions were different. 
With a batch type of furnace a certain amount 
of heat ballast was needed in the refractory. 

A number of diagrams and other illustrations 
were afterwards shown by means of lantern 
slides. 





Catalogue Received 


High-Temperature Resisting Alloys. A 20-page 
brochure received from Darwins, Limited, of 
Kitzwilliam Works, Sheffield, ranks amongst the 
most intelligently compiled catalogues which 
have passed through our hands. Whilst it is 
not devoid of showmanship, it does contain such 
a wealth of technical data that it immediately 
convinces the recipient that it emanates from a 
firm which has spent and is prepared to spend 
large amounts of money for research upon heat- 


vesisting alloys. A range of alloys, known as 


** Pireks,”’ embraces tien modifications and well 
over 1,000 test figures are given. From these 


figures the mechanical and physical properties at 
increments of temperature up to 1,000 deg. C. 
are set out in an inserted 20 in. by 22 in. table. 
It is obvious that the firm has devoted special 
attention to the provision of perret bars for 
vitreous enamellers, for on page 20 they announce 
the existence of a separate publication 
(P.F. 103), which details those shapes which 
have been standardised and for which patterns 
exist. Another interesting foundry application 
of the ‘ Pireks ** alloys is for ladles for the die- 
casting trade. We hesitate to suggest malleable 
annealing pots as a potential use, as one 
prominent manufacturer stated that 
whilst he would like to use them, before doing 
so he would have to double the capital of his 
company, but gradual replacement 
mav not be uneconomic! This brochure is avail- 
able to our readers on application to Sheffield. 


once 


even so a 
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Book Reviews 


Sampling and Analysis of Carbon and Alloy 
Steels. Methods of the Chemists of th: 
Subsidiary Companies of the United State: 


Steel Corporation, as revised to 1937. 
Pp. 356. Published by Chapman & Hal 
Limited, 11, Henrietta Street, Londo: 
W.C.2. Price 22s. 6d. 


The usefulness of this book is shown by tl 
fact that a third and revised addition has no 
been called for. As it is a compilation of t] 
analytical methods used by the chemists of th 
Corporation, the contents are necessarily limited 


to a description of those methods which ar 
considered the most practicable and satis 
factory. One is surprised, however, to see no 


account of a gaseous volumetric method fo: 
carbon determination by the Stréhlein or simila: 
apparatus, but the ‘ carbometer”’ is brietl 
mentioned. 

Frequent use is made of perchloric acid for 
dissolving steel drillings in many of the methods; 
fortunately, it is pointed out at the beginning 
and in different parts of the book that ihe 
use of this solvent requires care to avoid ex- 
plosive reactions. 

The methods for determining nickel, chromium. 
vanadium and tungsten follow on the usual! 
well-known lines; a new method, however, is 
given for separating chromium from vanadium, 
ete., by volatilisation of the chromium as 
chromyl chloride, which appears to be very rapid 
and satisfactory. 

The chapters on the determination — of 
aluminium, zirconium, niobium and_ tantalum 
are excellent, but in the gravimetric determina- 
tion of niobium described on p. 265, any chemist 
who attempts to displace air with hydrogen 
from a combustion tube heated to 1,000 deg. C. 
will have a shattering experience. 

The book is well bound, printed on good paper 
and singularly free from misprints. There is 
no alphabetical index, but the table of contents 
is extensive (14 pages), and no difficulty should 
be found in locating readily any method 
described in the text. The book should prove a 
welcome addition to the shelves of iron and 
steel chemists, particularly those engaged in the 
analysis of alloy steels. 


0; Ty. We. 


Giesserei - Taschen - Jahrbuch (Foundrymen’s 
Pocket Book, 1939. Published by Otto 
Klsner Verlagsgesellschaft, Oranienstrasse, 
140-142, Berlin, S.W.68. Price R.M. 3. 

This year’s edition contains, in addition to the 
standard contents, new sections dealing with 
blast regulation, sand handling and cylinder 
making. For the non-ferrous foundryman, the 
new sections include articles on economy in melt- 
ing practice, progress in handling liquid metals, 
and magnesium castings. The book has now 
extended to over 500 pages, and is of real use to 
those who can read German. 








Polish Iron and Steel Industry 


In 1938, exports of the Polish iron and steel 
industry totalled 253,921 metric tons, against 262,375 
tons in 1937, a decline of 8,454 tons. Of the 1938 
total, 29,831 tons came from the Olsa region, which 
was annexed from Czecho-Slovakia in October. The 
products mainly responsible for the reduction were 
railway material, which declined 18,612 tons, and 
ferro-manganese. which fell 9,736 tons. On the 
other hand, exports of rounds increased by 22,849 
tons and of pig-iron by 8,278 tons. With the acces 
sion of the Olsa iron and steel works, with a capa- 
city of 485,000 tons of pig-iron and 600,000 tons of 
steel, roughly equal to half the capacity of the 
pre-October Polish industry, new markets must be 
found for the output of the annexed works. Discus- 


sions for a trade agreement are about to be initiated 
between Poland and Hungary, and it is expected 
that Poland will offer the Magyars coal, coke and 
semis in exchange for timber, magnesite, china clay 
and other Hungarian products. ’ 
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Uniformity of structure and quality, finely diffused graphite 


Combines guaranteed analysis with superior physical properties 
Offers improved and cheaper foundry practice 


Write for the book “‘Workington and Distington Machine-Cast Hematite Irons’; this also contains useful 
information regarding ‘*U.C.O.”’ Machine-Cast All-Mine Irons. 


WORKINGTON IRON & STEEL COMPANY 
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The Week’s News in Brief 


Trade Talk 


Receipts of the Manchester Ship Canal Company 

were £101,914 less in 1938 than those for the year 
1937. There was a decrease of 624,783 tons in the 
weight of seaborne traffic on which Ship Canal tolls 
were : 
Turner's Aspestos Company, who opened a fac- 
tory at Dalmuir, Clydebank, in November last, are 
now engaged in supplying material for the erection 
of new factories on the Scottish Industrial Estate at 
Hillington, Glasgow. 

James Howpen & Company, LiMiTED, engineers, 
Glasgow, are to open a new factory for the manu- 
facture of aeroplane bodies next month. The new 
factory will provide employment for 500 men, and is 
situated in MacLellan Street, Plantation, Glasgow. 

THe Hunster Enoine Company, Limirep, of 
Leeds, has secured an order for six locomotives, 
worth nearly £40,000, from the Jaipur State Rail- 
way. The locomotives, which are for passenger- 
train service, will each weigh 50 tons, or 75 tons 
with tender. 

A TRADE IMPROVEMENT is reported by the United 
Patternmakers’ Association. Mr. Alan Findlay 
(general secretary) states that the number of un- 
employed is 534, a decrease of 85 compared with the 
last report. The total is, however, much higher 
than a year ago. 

An A.R.P. scHemME for some 13,000 employees is 
being organised by the English Steel Corporation, 
Limited. The plans will provide for the safety of 
employees at five Sheffield works and at the Cor- 
poration’s works at Openshaw, Manchester, and the 
Darlington Forge, Limited. 

THERE was a further conference in London on 
Tuesday between the Engineering and Allied Em- 
ployers’ Federation and the Trade Unions (in- 
cluding the National Union of Foundry Workers), 
when the claims of the men for increases in wages 
were restated. No decision was arrived at, and the 
conference was adjourned. 

Accorpinc to Mr. K. V. Wheeler, of the 
Lebanon Steel Foundry, Pa., the output of the 
American steel-foundry industry is absorbed in the 
following ratios :—Railways, 35 per cent.; 
machinery and machine tools, 25; rolling mills, 15; 
materials handling, 8; valves and fittings, 7; roads 
and building construction, 5; miscellaneous 5 per 
cent. 

THe Lancasuire Brancu of the Institute of 
British Foundrymen announces an alteration in its 


Investigation of Some Relationships 
Between Variables of the Cupola 


(Concluded from page 192.) 


Assuming a coefficient of correction equal to 
unity, that is to say, p = 0.6, D 500 mm. and 
h = 800, it is necessary that \/I,.Ip = 0.75. I, 

. 
0.65, however, and thus we have Ip — 0.86. 
Cc 

The ratio 12 ought therefore to be retained 
and the charge P ought to be approximately 
45 x 12 = 540 kilograms. In a run of this sort, 
the temperature of the iron will naturally not be 
so high 

In short, this study is only a rapid outline 
of a method yet to be developed. With the 
necessary determinations and accurate data, it 
will even be possible to ascertain the curves, 
checked in practice, with a better approximation 
and even the position of the straight lines of 
the combustion indices. The consumption data 
particularly should be corrected by adding to 
them the consumptions due to the coke of the 
bed by weighing the charges accurately and 
making chronometric determinations of the dura- 
tion of the runs. 
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Le chauffage 


programme for the next meeting, to be held on 
Saturday, March 4. Mr. W. Machin, following a 
protracted illness, has been unable to prepare his 
Paper on ‘“‘ Rejects and Replaces in the Brass 
Foundry,”’ and in his place Mr. F. Whitehouse has 
kindly consented to give a Paper on ‘‘ Developments 
in the Manufacture of Gasworks Plant.’’ The meet- 
ing takes place, as usual, at the Engineers’ Club, 
Manchester, at 4 p.m. 

THE NOTES on matters of general interest which 
accompanied the Navy Estimates for 1939, issued 
last Tuesday, make reference to metallurgical re- 
search in the following terms: Investigations into 
the properties and uses of new alloy steels, high- 
strength cast irons, light alloys and other non- 
ferrous material have been continued with the object 
of reducing the weight of machinery installations 
and also of extending the sources of supply. Special 
attention has been directed to the study of wear 
in submarine engines, and to the general problems 
of metallic corrosion. 








Personal 





Mr. Frep A. Smita has been re-elected general 
secretary of the Amalgamated Engineering Union 
for a further period of three years. 

Mr. Ceci Lister, director of R. 
Company, Limited, of Dursley, 
country last week after a 
India, Burma and Ceylon. 

Mr. DesMonD CANNON BROOKES, manager of the 
Aluminium Information Bureau, Bush House, 
London, has left to take up a _ position with 
Aluminium Union, Limited. He has been manager 
of the Bureau since its inception in 1937 by the 
Northern Aluminium Company, Limited, in whose 
sales department he has held a number of executive 
positions during the past seven years. The new 
manager of the Bureau is Mr. E. D. Iiiff, 
3.Se.(Eng.), who has been technical sales adviser to 
the Birmingham works of the Northern Aluminium 
Company. 


A. Lister & 
returned to this 
five-months’ visit to 


Wills 


of Worksop, formerly a 
local director of Thomas Firth & 
Sons, Limited, Sheffield as ah 

CUNNINGHAM, WILLIAM, of Wishaw, late 
managing director of the Etna Iron & 
Steel Company, Limited, Motherwell 


Benson, E. C., 


£6,175 


£70,605 


‘Monn, Str Rosert Lupwic, a director of 


the International Nickel of Canada, 
Limited, and the South Staffordshire 
Mond Gas Company, Limited, and at 
one time on the board of Brunner, 
Mond & Company £392,964 





, Obituary 


‘THE DEATH has occurred of Mr. Frank Edgar, who 
was for 50 years in charge of the patternmaking 
department of the Rose Street Foundry, Inverness. 
He was 80 years of age. 

Mr. W. E. Mappams. manager of the Govern- 
ment & Railways Department of the General Elec- 
tric Company, Limited. which company he joined 
in 1899, died on February 21, aged 55. 

Mr. THomas Epwarp Upsoun, who was formerly 
well known in commercial circles in the Birmingham 
district, has died, aged 78. Mr. Upjohn joined the 
firm of Lloyd and Lloyd in 1874, and was appointed 
a local director of Stewarts and Lloyds, Limited, in 
1920. After 59 years’ service, he retired in 1933 to 
Weston-super-Mare 





New Companies 





(From the Register compiled 
Limited, Company _ Registration 
Chancery Lane, London, W.C.2.) 
Climax Molybdenum Company of Europe, Limited, 
2-3, Crosby Square, London,  E.C.2.—Capital, 
£1.000. 

Wessex Engineering 
Limited, Frome. 
Ellis and W. K. 


by Jordan & 
Agents, 116 to 


Sons, 


118. 


& Metalcraft 
Capital, £2,000. 
Hughes. 


Company, 
Directors: E. J. 


wea THREAT AT 
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Applications for Trade Marks 





The following list of applications to register 
merks has een taken from the “ Trade 
Journal” :— 

‘* Fromo.’”-—Common metals. Fry’s Metal Fou 
dries, Limited, Tandem Works, Christchurch Roz 
London, 8.W.19. 

“ Fryson and ‘‘ Fryotux.’’—Flux for solderii; 
and brazing. Fry’s Metal Foundries, Limit: 
Tandem Works, Christchurch Road, Lond 
S.W.19. 

‘* Finptay’s Moror Meratu.’’—Anti-friction meta: 
for motors. Glacier Metal Company, Limited, 36% 
Ealing Road, Alperton, Wembley, Middlesex. 

** Appey,”” ‘‘ FryaL”’ and ‘“‘ Betrry.’’—Solde 
Fry’s Metal Foundries, Limited, Tandem Works 
Christchurch Road, ‘London, 8.W.19. 

“‘ Frito.”"—Common metals and alloys. Fry’: 
Metal Foundries, Limited, Tandem Works, Christ 
church Road, London, 8.W.19. 

‘* Erextron.’’—Magnesium _ alloys. 
Elektron, Limited, Abbey House, 
London, N.W.1. 


trad: 
Marks 


Magnesium 
Baker Street, 








Company Reports 





United Steel Companies, Limited. 
dend of 24 per cent. 

Thos. W. Ward, Limited.—Interim dividend of 3 
per cent. on the ordinary shares. 

Clarke, Chapman & Company, Limited.—Dividend 
of 10 per cent. on the ordinary shares for the year 
1938. 

Mather & Platt, Limited.—Net profit for 1938, 
£212,449; final ordinary dividend of 9} per cent., 
making 134 per cent. for the year. 

Enfield Cable Works, Limited.—Net profit for 
1938, £185,250; final dividend of 10 per cent. on 
the ordinary shares, making 164 per cent. for the 
year. 


Interim divi 











Forthcoming Events 





MARCH 8. 

Institute of Welding (Scottish Branch) :—‘“ Fabrication or 
Castings? ” “ Fabrication,” by T. Scott Glover; 
“ Castings,” by T. E. Lindsay, at Royal Philosophical 
Institute, 207, Bath Street, Glasgow, at 7.50 p.m. 

MARCH 8-9. 

Institute of Metals :—Annual general meeting at Institu- 
tion of Mechanical Engineers, Storey’s Gate, London, 
at 10 a.m. Annual dinner and dance on March 8 at 
Grosvenor House, Park Lane, at 7 p.m. 

MARCH 9. 

Institution of Mechanical Engineers (North Western 
Branch) :—‘‘ Investigation of the Fretting Corrosion of 
Closely-Fitting Surfaces,’ Paper by G. A. Tomlinson, 
P. L. Thorpe and H. J. Gough, at Engineers’ Club, 
Manchester, at 7.15 p.m. 

MARCH 10. 

Manchester Association of Engineers :—Annual dinner and 
dance at Grand Hotel, Manchester. Reception, 7 p.m.; 
dinner, 7.30 p.m.; dancing, 9 p.m.—l a.m. 


Institute of British Foundrymen 


MARCH 8. 
London Branch :—‘‘ Molybdenum in Cast Iron,” 
W. F. Chubb, at Charing Cross Hotel, 
8 p.m. 


Paper by 
London, at 


MARCH 9. 

Sheffield Branch:—Joint_ meeting with Sheffield and 
dist:ict members of Iron and Steel Institute. Dis- 
cussion of Report of Moulding Materials Sub-Com- 
mittee, introduced by Mr. W Rees, Dr. R. J 


Sarjant and Mr. T. R. Walker, at Royal Victoria 
Hotel, Sheffield, at 8 p.m. 
MARCH 10. 
Middlesbrough Branch :—‘‘ Statuary Castings,” Paper by 


Foster. at Cleveland Scientific and Technical Insti- 


tution, Middlesbrough, at 7.45 p.m. 
MARCH 11. 
Scottish Branch :—‘ Nickel in the Non-Ferrous Foundry.” 


Paper by F. Hudson. Annual general meeting at 
Royal Technical Ccllege. Glasgow, at 4 p.m. ; 
Wales and Monmouth Branch :—Annual general meeting 

“ Patternshop and Foundry Preblems,” Paper by T. R 
Harris. at University College, Cardiff, at 6 p.m. 
West Riding of Yorkshire Branch :—Open discussion 0! 

Foundry Problems, at Bradford Technical College. «' 
6.3) p.m. 


The Institute of Vitreous Enamellers 
MARCH 3. 


Northern Section :—‘ Investigation and Modern Ideas 
Enamelling Ccntrol,” Paper by . Abbott, at 
Queen’s Hotel. Manchester, at 7.30 p.m. (In substi 


tution of meeting for March 2 announced last week.) 
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EASTER REPAIRS 


Winter is drawing to a close and with the Bricks, and Basic Bricks, etc., can be 
awakening Spring come thoughts of the executed in time for your Easter repairs, 
garden, the open road, holidays—time too, enabling you to avoid the delay and 
disappointment which often accompany last- 
minute demands for supplies, so in your 
Orders placed now for Firebricks, Silica) own interests order NOW. 


to think of Easter repairs. 


Our Technical Staff is at your service for advice on 
any problem regarding the selection of the correct 
grade of refractories to meet your exact needs 


A FEW OF OUR PRODUCTS 
FIREBRICKS SILICA BRICKS BASIC BRICKS 


GLENBOIG LOWOOD SAXPYRE 
WHITE CARR ALLEN SPINELLA 
HALIFAX MELTHAM DIAZITE 
STOUR BAWTRY SUPERMAG 


AMBERLITE INSULATING BRICKS, CEMENTS AND CONCRETES, ACID RESISTING BRICKS 
AND CEMENTS, REFRACTORY CEMENTS AND SANDS OF EVERY DESCRIPTION 


GENERAL REFRACTORIES LTD. 


GENEFAX HOUSE, SHEFFIELD, 10 


Telephone : 31113 (6 lines) Telegrams : ‘‘ Genefax,”’ Sheffield 
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Raw Material Markets 


There are indications that consumers of foundry 
iron are now in a better position to enter into new 
contracts. There has not yet been very much in 
the way of long-term buying, but stocks at many 
users’ works are becoming low, and, in view of the 
fact that under the stimulus of the rearmament pro- 
gramme the trade outlook is much improved, it is 

ssible that there will be an expansion of business 
in the near future. 





Pig-lron 


MIDDLESBROUGH.—There has been a welcome 
improvement in the position of local foundries dur- 
ing the past week or two, and the call for deliveries 
has been much heavier than for a considerable time 
past. Also, Scottish foundries have taken up small 
parcels from this district. Producers are watching 
the position and the output will be increased if 
trade justifies such a move. No. 3 Cleveland 
G.M.B. foundry iron is quoted at 99s. per ton, with 
No. 1 102s. and No. 4 foundry and No. 4 forge at 
98s., delivered in the Middlesbrough or Falkirk 
areas. 

A much better demand for hematite has been 
received from the steelmakers recently following the 
expansion in the output of steel. In addition to 
large consignments to Sheffield and the Midlands, a 
few shipments have been made to South Wales, 
while there has been a _ resumption of exports, 
although this section of the trade is still quiet. 
East Coast hematite mixed numbers are quoted at 
120s., for delivery on the North-East Coast, 
125s. 6d. in Sheffield, and 131s. in the Midlands. 

LANCASHIRE.—Business in foundry iron con- 
tinues to be on the dull side. Until there is a 
pronounced improvement in the rate of working 
among textile-machinery and light-castings makers 
and jobbing foundries, it is unlikely that there will 
be much change for the better in the existing con- 
ditions. Offers of Derbyshire and _ Staffordshire 
brands of No. 3 foundry iron for delivery to users iv 
the Lancashire price zone are on the basis of 104s., 
with Northants No. 3 at 102s. 6d. and Derbyshire 
forge iron at from 101s. to 103s., according to the 
class of consumer. The consumption of hematite, 
also, is still on the small side, but there has been 
an increase in the call for deliveries under contracts. 

MIDLANDS.—Owing to the fact that the light- 
castings trade is still employed on part time, there 
has been no expansion in the demand for high- 
phosphorus iron. Business is better than it was 
during the last few months of 1938, but only small 
tonnages are changing hands and long-term buying 
is not weleome to consumers. For delivery to Bir- 
mingham and Black Country stations, Derbyshire 
No. 3 foundry iron is quoted at 101s., with North- 
amptonshire No. 3 at 98s. 6d., less 5s. rebate. The 
demand for forge iron is still quiet. Low-phos- 
phorus iron is moving away satisfactorily, while the 
call for deliveries of hematite is considerably better 
than has been the case for a long time past. Prices 
for the former are not controlled and vary between 
£5 5s. and £6 per ton, delivered. Higher quota- 
tions are invoiced for Scottish iron. 

SCOTLAND.—A slight increase in the demand for 
foundry iron is noticeable, but the trade generally 
is very disappointing. The production of eight blast 
furnaces is more than sufficient to meet the present 
requirements of the consumers. No. 1 foundry iron 
is quoted at 108s., with No. 3 at 105s. 6d., f.o.t. 
furnaces. Steelworks in this area are working 
better time and in most cases there is a certain 
amount of overtime being done at the works. Most 
of the plants are well covered for their requirements 
of pig-iron, but there has recently been a notice- 
able increase in delivery specifications. Hematite 
mixed numbers are quoted at 120s. 6d., with basic 
at 92s. 6d., both less 5s. rebate, delivered works. 





Coke 

The condition of the foundry coke market remains 
very satisfactory. While consumers are taking de- 
liveries on the present scale, lower quotations are 


quite out of the question. The minimum price is 
50s. 6d., delivered to Birmingham and district. 





Steel 
Although deliveries of air-raid shelters have com- 
menced, makers of steel sheets for these will be 
busy for a long time to come; A.R.P. orders con- 





tinue to be freely placed and makers’ order-books 
are well filled in most cases. Defence work is still 
the backbone of the steel market in all sections, 
but there has recently been some improvement in 
civil work. Export orders continue to be very 
difficult to secure. 





Scrap 


There has been a remarkable transformation in 
the scrap trade during the past few weeks. Owing 
to the expansion in the demand for most descrip- 
tions, merchants in nearly all districts are experienc- 
ing difficulty in meeting consumers’ requirements 
without delay. The main reason for the increased 
consumption of scrap has been the better output 
of steel, makers of which are taking up large 
tonnages of scrap. In many instances, buyers are 
anxious to cover their needs over the ensuing few 
months. The Scottish market appears to have been 
rather slower to recover than other areas, but there 
has certainly been a quickening of activity here also 
as compared with the closing months of 1938. 





Metals 


Copper.—The market was surprised by the decision 
of the copper-producing companies operating under 
the restriction scheme to reduce production from 
100 per cent. to 95 per cent. of agreed basic 
tonnages, but only so far as the extent of the cut 
was concerned. It was generally agreed that some 
action was needed, but it had been expected that 
production would have been reduced by at least 
10 or 15 per cent. A cut of 5 per cent. can do 
little to balance production and consumption. 
Business during the past week has been on the 
quiet side and mostly of a_ professional nature. 
Stocks at the consuming works in the United States 
are mostly low, but there has not been any definite 
sign of a buying movement and trade remains dull. 

Metal Exchange quotations were as follow :— 

Cash.—Thursday. £41 6s. 3d. to £41 7s. 6d.; 
Friday, £41 8s. 9d. to £41 10s.; Monday, £42 2s. 6d. 
to £42 3s. 9d. ; Tuesday, £41 12s. 6d. to £41 13s. 9d. ; 
Wednesday. £42 6s. 3d. to £42 7s 6d. 

Three Months.—Thursday, £41 12s. 6d. to 
£41 18s. 9d.; Friday, £41 15s. to £41 16s. 3d.; 
Monday, £42 8s. 9d. to £42 10s.; Tuesday, £42 to 
£42 Is. 3d.; Wednesday, £42 12s. 6d. to £42 13s. 9d. 

Tin.—Originally fixed for March 15 in London, 
the next meeting of the International Tin Com- 
mittee has been postponed until March 22. It is 
believed that the reason for this is that the Com- 
mittee desires to have as many of the export figures 
available as possible before fixing the quota for the 
second quarter of the year. © The quota is likely 
to be fixed largely on information regarding the 
near-term trend of United States consumption. A 
quiet tone has continued to rule in the market. A 
welcome feature has been the improvement in the 
condition of the tinplate trade; home orders have 
been much more plentiful, while there has been 
some expansion in the inquiry from overseas. 

The February issue of the ‘‘ Statistical Bulletin ”’ 
of the International Tin Research and Development 
Council, published by The Hague Statistical Office, 
announces that world tin production in 1938 
amounted to 148,100 tons, being a heavy decline as 
compared with the record output of 1937, but still 
above the average output during the last trade 
cycle 1929-1937. The signatory countries produced 
81 per cent. of the world total in 1938, against 87 
per cent. in 1937. World apparent tin consumption 
in 1988 amounted to 151,600 tons (198,700 tons in 
1937), being a decrease of 24 per cent. Apparent 
consumption in the United Kingdom amounted to 
1.596 tons in January, against 1,016 tons in Janu- 
ury, 1937. World tinplate production in 1938 
amounted to 2,975,000 tons (4,259,000 tons in 1937), 
being a decrease of 30 per cent. 

Official quotations were as follow :— 


Cash. -Thursday, £211 15s. to £212; Friday, 
£212 5s. to £212 10s.; Monday, £214 15s. to £215: 
Tuesday, £213 10s. ‘to £214; Wednesday, £214 to 
£215. 

Three Months.—Thursday, £211 15s. to 
£211 17s. 6d.; Friday, £212 to £212 10s.; Monday, 


£214 10s. to £214 15s.; Tuesday, £213 5s. to 
£213 10s.; Wednesday, £214 5s. to £214 10s. 
Speiter.—The demand from consumers at home 
has been moderately good, but consumption is low 
so far as civil work is concerned, defence orders 
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accounting to a large extent for the better condi 
tion of the market at the present time. In tl 
United States, there has been a quickening in th 
number of orders, and the galvanisers there ha: = 
been operating at a higher level. 

Daily market prices :— 

Ordinary.—Thursday, £13 6s. 3d.; 
£13 6s. 3d.; Monday, £13 lls. 3d.; 
£13 8s. 9d.; Wednesday, £13 lls. 3d. 

Lead.—Apart from the cable makers, there |} 
not been much activity in this market, which ru’ 
easy. Fresh business in the United States is st 
dull, but the quotation has been maintained 
4.75 cents per lb.. New York. 

Day-to-day quotations :— 

Soft Foreign (Prompt).—Thursday, £14 2s. 6:.; 
Friday, £14 2s. Gd.; Monday, £14 3s. 9d.; Tuesday, 
£14 5s.; Wednesday, £14 ds. 

Scrap.—A small expansion in the demand from 
home consumers has been noticeable this week, 
although the increase in business has not been at 
all heavy. A moderate business has been done with 
Germany. 

Approximate selling prices for old metal :—New 
aluminium cuttings, £70; rolled, £54 to £55; cast, 
£32; foil, £80. Copper, £38 to £42; braziery, £35. 
Brass (clean), £21 to £23. Zinc, £10. Lead, 
£13 5s. Gunmetal, £38. 


Frida 
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Contracts Open 


Chippenham, March 6.—Provision and laying of 
400 yds. of 6-in. dia. and 883 yds. of 4-in. dia. 
coated cast-iron pipes, for the Town Council. Mr. 
C. Ronald Phillips, borough surveyor, High Street, 
Chippenham, Wilts. (Fee £1 1s., returnable.) 

Doncaster, March 4.—Cast-iron and spun water 
pipes and special castings during 12 months, for 
the Town Council. The Water Engineer, 2, Priory 
Place, Doncaster. 

Portsmouth, March 6.—Castings for 12 months 
from April 1, for the City Council. The Contracts 
and Supplies Section, City Treasurer’s Department, 
Guildhall, Portsmouth. 

Preston, March 8.—TIron castings, etc., for 12 
months from April 1, for the Lancashire County 
Council. Mr. P. Schofield, county surveyor, County 
Offices, Preston. 

Preston, March 10.—Iron special castings (other 
than pipe castings) for the 12 months ending 
March 31, 1940, for the Borough Council. Mr. 
FE. C. Oakes, water engineer, Municipal Building, 
Preston. 

Rochdale, March 4.—Iron castings, for the year 
ending March 31, 1940, for the Highways and Build- 
ings Committee. The Borough Surveyor’s Office, 
Town Hall, Rochdale. 

Wellington, N.Z., May 23.—100-ton four-motor 
electric overhead travelling crane, for the New Zeal- 
and Public Works Department. (D.O.T. reference 
T. 18,454/39.) 

Widnes, March 6.—Castings, during the 12 months 
ending March 31, 1940, for the Corporation. Mr. 
James Holt, borough engineer, Town Hall, Widnes. 

Wrexham, March 10.—Iron castings for 12 
months, for the Borough Council. The Borough 
Engineer, 1, Grosvenor Road, Wrexham. 








R. J. RICHARDSON & SONS, LTD. 


COMMERCIAL STREET, BIRMINGHAM, 1 


Airless and Pressure Blast 
Cleaning Plants 





AIR COMPRESSORS 
DUST ARRESTERS 


CHILLED IRON SHOT— 
BLASTYTE 


FOUNDRY EQUIPMENT 








WE SHOT OR SAND- 
BLAST FOR ALL TRADES 





Te‘ephone: MIDLAND 2231 & 2287. 
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